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Every year the horticulturist loses a consider- 
able quantity of his produce by the ravages 
of slugs. 


Slugs can be 
exterminated ! 


by dressing the ground, under cover of 
darkness, with 








Oper dalphate 


(Blue Stone) 


| part Copper Sulphate, Mixed together, and applied 
20 parts Kainit, at the rate of 3 cwt. per acre. 


For further information on the destruction 
of the slug pest and other uses of Copper 
Sulphate, write to the Agricultural Adviser 
of the British Sulphate of Ammonia 
Federation for your District :— 








Northumberland, Durham, West- 
mor land,Cumberland, Yorkshire 

Lancs., Cheshire, Salop, Here- 
ford, Monmouth, Worcs., War- 
wick, Staffs., Derby. 

Lincoln, Notts., Leicester, 
Northants, Rutland, Hunts., 
Cambs., Norfolk. 

Suffolk, Essex. Herts., Beds., 
Bucks, Middlesex, London, 
Kent, Surrey, Sussex, Hants. 
Gloucestershire, 
Berkshire, Wiltshire, Dorset, 
Somerset, Devon, Cornwall. 


Northern}Scotland 


Southern Scotland 


Oxfordshire, 


Mr.S.S. Cheveley, M.Sc.(Agric. ) 
Green Hill, Wetherby, Yorks. 


Mr. N. S. Grieve, N.D.A., 
U.D.A., “ Rossie,”” Golf Links 
Road, Wellington, Salop. 

Mr. J. M. Dickson, M.A,, B.Sc. 
(Agric.), The Hollies, Cropwell, 
Butler, Notts. 


Mr. W. Cullen, N.D.A., Copper 
Beeches, Ashstead, Surrey 


Agricultural Adviser, B.S.A.F. 
28-30, Grosvenor Gardens, 
London, S.W.1. 


Mr. D. J. R. Macpherson, B.Sc. 
(Agric.), Ennerdale, Norfolk 
Road, Aberdeen. 

Mr. J. D. Young,£29, St. Vincent 
Place, Glasgow. 


For prices and supplies of Copper Sulphate 
write to :— 


The General Manager 
British Sulphate of Copper Asscciation 
LIMITED, 
Victoria Station House, 


London, S.W.1 
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TheSession will commenceon Thursday, October7th. 
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Editorial Notes. 


IN expressing a welcome to its delegates and wishing 
success to the Third Congress of the Universities of 
the Empire, which is to be held at Cambridge this 
month, the Secretary of State for Colonial Affairs 
“It is appropriate that Dzscovery should 
mark the occasion by the issue of a special 
Empire University Number.’ The message, repro- 
duced on another page, goes on to say: “ The Empire 
owes an inestimable debt to its Universities, not 
merely as centres of learning, but as centres where the 
ideal of public service is set high, and where so many 
of those who have helped to build it have drawn the 
inspirations upon which their life-work has _ been 
based.’’ Through the courtesy of the conference 
authorities, Discovery will convey these words to the 
visitors by presenting them with copies of this 
number, and in so doing it adds, on its part, a welcome 
no less sincere. The journal was the outcome of an 
idea formulated by a group of university men; it now 
numbers many associated with these institutions 
among its readers and friends; and in endeavouring 
to review developments in every field of knowledge 
it is dealing with the all-embracing university—the 
university of life. The problems to be discussed by 
the congress, with some account of the circumstances 
concerned, are outlined in this issue, which also 
contains an interesting article on the work of the 
newly-founded Imperial College of Tropical Agriculture, 


writes : 


PRICE 1s. NET 


contributed by Sir Arthur Shipley, Chairman of its 
Governing Body. 
* * * * * 

During the week following the universities’ meeting, 
an important congress of chemists will be held in 
London. This is being organized by the Society of 
Chemical Industry in conjunction with other scientific 
societies, and the proceedings include the Messel 
Memorial Lecture, to be delivered by Lord Balfour, 
who will have presided at the opening of the Cambridge 
congress some days previously. Problems relating 
to development of the commercial applications of 
chemistry are to be discussed, and papers dealing with 
power alcohol, and on sugar from wood, are among 
the more important on the programme. Corrosion 
will be the subject of an early session. Of considerable 
academic interest, the industrial aspects of this waste 
are of great importance ; it occurs especially in 
machinery handling liquids and its elimination is 
therefore a matter of primary concern to the chemical 
engineer. No doubt the subject was chosen for 
this occasion because an exhibition of chemical 
plant is to be held simultaneously with the congress ; 
and as in the case of the congress, interested persons 
are invited to apply for tickets from the secretary of 
the British Chemical Plant Manufacturers’ Association, 
166 Piccadilly. 

a a as * * 

The universities of Canada and the United States 
have much in common in their organization, and one 
who was a member of the British Universities 
Mission to these countries, in 1918, writes that 
a revolutionary reversion of policy has just been 
announced by the Johns Hopkins University of 
Baltimore. This institution was founded by a wealthy 
merchant of that city some sixty years ago, and was 
formally inaugurated in 1876. It was established essen- 
tially as a graduate school where research was to be 
carried on and instruction given on the model of 
the German ‘ Seminar.”’ 

Of all the places of learning in America, it perhaps 
had the most distinguished professors, for it numbered 
amongst its graduates and teachers the leading men 
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of thought in the States of those days. Huxley’s 
pupil, Newell Martin, represented biology; Basil 
L. Gildersleeve, Greek; Ira Ramsen, chemistry ; 
Henry A. Rowland, physics; A. J. Sylvester—tlike 
Martin, a Cambridge man—represented mathematics. 
There were also Lowell, Billings, William D. Whitney, 
Woodrow Wilson, Walter Page, and many others, 
brought together by the wisdom of the first President, 
Dr. Gilman. Owing to unfortunate investments the 
endowments fell off, and a few years ago Johns Hopkins, 
which had hitherto been exclusively a graduate school, 
introduced undergraduates on a large scale. With 
them came, of course, a college Paper, football 
teams and baseball teams, a stadium, a college spirit 
and a college yell. At the present time there are 
1,000 students reading for the B.A., and more than 
3,000 are taking part-time courses. These 4,000 
students dominate the University, for there are only 
some 750 in the graduate school. 

Under President Goodnow this is now all going to be 
changed. The ordinary first and second year courses 
are to be discontinued. No further B.A. degrees are 
to be granted. Admissions to the college will be 
confined to those who have proved themselves capable 
of research, and the degree of Doctor of Philosophy 
and Master of Philosophy will be granted only after 
residence of four and three years respectively. 


* * * * * 


This is a very interesting movement in higher 
education in the States and one that will, we believe, 
be crowned with success. There are many other 
institutions where the youth of America can find 
degrees. Some of these are, to the English mind, 
gigantic. Professors lecture through megaphones to 
classes of twelve to fifteen hundred—classes so large 
that all personal contact between the teacher and the 
taught has absolutely disappeared. 

In connexion with the celebration of the fiftieth 
anniversary of the opening of Johns Hopkins University 
it is proposed to establish a Brooks Research Fund in 
memory of the late Professor W. K. Brooks, one of the 
most stimulating teachers in zoology that America 
has produced. It was under his guidance that the 
late Professor Bateson did his first piece of research, 
which threw so much light on the affinities of 
Balanoglossus. 


* re * * * 


It is reported that Miss D. A. E. Garrod, of Oxford 
University and member of the Institut de Paléontologie 
Humaine, Paris, who has been working for some 
time past on a palaeolithic site at the Devil’s Tower, 
Gibraltar, has found fragments of a skull, including 


a frontal bone, which bear a striking resemblance in 
certain features to the Gibraltar skull. The Gibraltar 
skull was discovered in 1843. It is held by anthro- 
pologists to be a member of the Neanderthal race, 
and is generally considered to be that of a female. 
According to a despatch from a Gibraltar correspondent 
of the Daily Mail, which appeared in the issue of 
14th June, Miss Garrod’s find was made at a depth 
of ten feet and the fragments were associated with 
Mousterian implements. Should the skull prove to 
belong to the Neanderthal race—this should be shown 
by the form of the frontal bone, if it is complete—this 
association with Mousterian implements would afford 
corroboration of the date of the Gibraltar skull. 
Miss Garrod is reading a paper on her excavations at 
the British Association meeting at Oxford in August, 
and this should afford anthropologists an opportunity 
of discussing her find. 


* * * # 


Next month’s meeting will be the fifth in the 
history of the Association to take place at Oxford. The 
previous meetings there were held in 1832, 1847, 
1860, and 1894. The president in 1832 was William 
Buckland, Professor of Mineralogy and Geology 
in the University, Canon of Christ Church, and after- 
wards Dean of Westminster. In 1847 the chair was 
occupied by Sir Robert Inglis, who was at the time 
M.P. for the University, and among his audience 
were Faraday, Thomson (Kelvin), and Joule. It was 
at this meeting that Joule first really impressed upon 
his colleagues the value of his theories upon the 
mechanical equivalent of heat. The president of the 
Association in 1860 was Lord Wrottesley, who had 
already occupied the chair of the Royal Society and 
the Royal Astronomical Society, and among those 
who took active part in the programme were Huxley 
and Hooker, who at this meeting became involved 
in the famous controversy with Wilberforce over the 
Darwinian theory. The president at the meeting in 
1894 was the Marquis of Salisbury, whose address, 
with Huxley’s reply, revealed inter alia that the same 
controversy, though in modified form, was still alive. 
Among scientific announcements made at this meeting 
was that of the discovery of a new system of hiero- 
glyphics and a pre-Phoenician script from Crete and 
the Peloponnese, by Sir Arthur Evans; while Sir 
Oliver Lodge gave the first public demonstration 
of “wireless ’”’ telegraphy. As announced in these 
columns last month, he will contribute his remini- 
scences of the occasion to Discovery, which will 
publish a special British Association number in 
August. 
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The Future of the Empire Universities. 


This month the third Congress of the Universities of the Empire will take place in Cambridge. A brief sketch 
of the problems to be discussed, with some account of the circumstances concerned, is given below. Although 
primarily of interest to the delegates attending, this also deals with matters of general educational concern. 


For the third time in British university history, 
representatives from all parts of the Empire will 
assemble in London on tI2th July, to discuss 
educational problems, especially as they affect the 
future development of the universities as a_ whole. 
The sessions 
of the Congress 
will take place 


of Aberdeen and of McGill, Lord Strathcona, the 
establishment of the bureau was later discussed ; 
and within two years it gave practical evidence of 
its existence in the issue of its first yearbook.* 

The second congress considered among other subjects 
the relation of 
the universities 
to training 
for particular 


at Cambridge iM 

from 13th to (y 5 Ae I a Conor Oren vocations a 

16th July. BY aiaine- 3 niked sj yt problem which, 

Previous —_con- e in the years fol- 

ferences were lowing the war, 
It is appropriate that "Discovery" should had acquired 


held in_- Igi2 
and 1921, in 
London and in 
Oxford, and it 
was after the 
first of these 
meetings that 
the Universities 
Bureau of the 
British Empire 
came into being. 
Although it 
could not have 
been anticipated 
at the time of its 
foundation, this 


Congress. 


has been based. 


organization a eS! S 


was to prove of 

particular service only two years later, when the 
Great War showed to the world at large how strong 
was the unity of the Empire, and when every effective 
link between the mother country and the dominions 
was to be of the utmost value. 

In reading over the list of subjects discussed in 
1912, it becomes obvious that the formation of a 
Universities Bureau was the natural outcome of that 
meeting. An early session, for instance, considered 
inter-university arrangements for post graduation 
and research, while the interchange of university 
teachers, a project no less dependent for its successful 
working on a central organization, was another subject 
on the programme. Under the chairmanship, 
appropriately, of the Chancellor of the Universities 


* 


mark the occasion of the Third Congress of the Universities 


of the Empire by the issue of a special "Empire University 
express a welcome to the delegates and wish success to the 


The Empire owes an inestimable debt to its 


Universities, not merely as centres of learning but as 


and where so many of those who have helned to build it 


have drawn the inspirations upon which their life work 


added signifi- 
cance by reason 
of the numbers 


Number", through the medivm of which I should like to 


whose normal 
years of leisured 
study had been 
interrupted by 
service with the 


centres where the ideal of public service is set high, Forces ; two 


sessions were 
devoted to sub- 
jects discussed 
at the earlier 
conference 
research and the 
interchange of 
students. 

Now that the immediate effects of the war have 
become defined as factors that can more readily be 
reckoned with in planning for the future, the relation 
of the Empire universities to one another is to be 
the general theme of this year’s meetings—a reversion 
to the discussions of the Ig1t2 conference, rather 
than to those of 1921, which were on matters affecting 
each university individually, and not necessarily in 
relation to its fellow institutions. In fact, perhaps 
to a more concise degree than those of the previous 
conferences, the problems to be considered this year 
concern the significant features of modern university 
development ; and it is of interest, though not 





* The Yearbook of the Universities of the Empire. Edited by 
W.H. Dawson. (G. Bell & Sons Ltd. 7s. 6d.). 








unexpected, that almost every title on the present 
programme occurs in a chapter on this subject by 
Dr. A. P. Newton, Rhodes Professor of Imperial 
History in the University of London, in a_book* 
compiled at the time of the Empire Exhibition in 1924. 

‘“ At last,’’ he then wrote of the universities, “ their 
work began to appear in its proper relative proportions, 
and it became clear to many who had never realized 
it before, that their achievements in post-graduate 
work and research are the real tests of university 
eminence. At the urging of the Canadian 
authorities, all the British universities agreed to 
establish a new degree of Ph.D., to be obtainable 
only by research after a period of at least two years, 
training. They arranged to assimilate and simplify 
their regulations for the admission of students from 
other universities who were candidates for the new 
degree, and in some cases, but by no means all, they 
took active steps to provide their professors with 
increased facilities for the direction of research. But 
the lapse of five years since the conclusion of the war 
made these facilities available, has proved the 
disappointment of many ill-founded hopes, and has 
revealed that the best planned regulations are no 
attraction to the research student. To-day, as in 
the past, he chooses his place of study where his 
materials lie, or a teacher of acknowledged eminence 
and inspiration is to be found.” 


The Working of the Ph.D. Scheme. 

With several years of practical experience behind 
them, the delegates will now consider the actual 
working of the Ph.D. scheme, and a discussion is 
to be held on the mutual recognition of examinations 
and of time spent in study elsewhere, which should 
recommend itself no less to the research student 
than to the undergraduate. While it is becoming 
increasingly clear that certain universities are 
developing, or have acquired already, a reputation 
in particular fields, this in no way mitigates the 
necessity or the advantages of co-operation in research 
throughout the Empire; and this is another topic 
on the programme. It has usually been the case 
that the expense of travel has prevented the student 
from studying wherever he willed, or could best do so. 
This has now to a large extent been overcome by the 
provision of grants and of scholarships, but the amount 
of time involved in studying at more than one 
university is still a barrier, since in general such 
work is not mutually recognized. The outcome of 
the discussion on this subject will therefore be of 
lhe Universities and Educational Systems of the British 


pive. By A. P. Newton, M.A., D.Litt. (W. Collins & Sons 
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considerable importance, as development on _ these 
lines should only lead to a closer understanding 
between the peoples of the Empire. 

‘In the days not so far removed,’ Professor Newton 
further wrote, “‘When the newer universities were 
vieing with one another in advertisement to attract 


the research student of whom they desired to know 


more, it was no uncommon thing to find the salubrity 
of the climate, the opportunities for yachting, or the 
charm of local society insisted upon, without a word 
as to the character of the university library and its 
contents, the accessibility of laboratory facilities, or 
the readiness of the university press to publish 
monographs. ”’ 

Organization of Athletics. 

This observation, though primarily concerned with 
the senior student, is not without application to the 
undergraduate ; and it is pertinent to the present 
conference because a discussion is to take place on 
the desirability of making provision for the physical 
welfare and training of students, and on the reorganiza- 
tion of athletics with a view to securing more general 
participation, at a meeting under the chairmanship 
of the Duke of Devonshire, no less a sportsman than a 
scholar. If the agenda is strictly followed this should 
be a problem first and foremost of interest to the 
individual university; but since it is improbable 
that such provision could be generally undertaken, 
a plea for its introduction at some universities might 
possibly be advanced on the grounds of the added 
attraction it would prove to them. MHaving regard, 
however, to the increasing tendency to specialization 
even among undergraduates, it is doubtful whether 
free athletic facilities would damage the universities 
unable to provide them. Athletics or no athletics, 
the student will still go to Sheffield for metallurgy, 
to Leeds for dyeing, and to the newly-established 
Imperial College at Trinidad for the study of 
tropical agriculture. On the other hand, the health 
of students is so closely related to their studies, and 
especially in abnormal climates, that the place of 
physical training in the university curriculum is of 
obvious importance. 

The opening session, on the relation of the state and 
the university, is to be presided over by Earl Balfour, 
Chancellor of the University within whose walls the 
congress is to be held. The atmosphere of Cambridge, 
one of the oldest seats of learning in England, can 
only be conducive to calm consideration of the future 
policy of the universities to which, as centres of 
influence in the life of the Empire, the Colonial 
Secretary pays tribute in extending a welcome to the 
congress through the medium of Dzyscovery. 
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The Imperial College of Tropical Agriculture. 


By Sir Arthur E. Shipley, G.B.E., F.R.S. 


Chairman of the Governing Body. 


Founded some five years ago in a region of the tropics most suited to the research for which it was planned, 
the Imperial College of Tropical Agriculture at Trinidad 1s already sending out trained men to tackle the 
varied problems of cultivation in all parts of the Empire. 


EVEN before the war it had been felt that much needed 
doing in the way of improving the education of those 
who were responsible for the agriculture of our tropical 
possessions, and of the young men of the Empire 
who are scattered over the world as planters and 
cultivators. In the latter half of the nineteenth 
century professional agriculturists, who were sent 
out to His Majesty’s dominions beyond the seas, 
were frequently 
chosen from such 
institutions as Kew 
Gardens, where 
they had _ indeed 
learnt the routine 
of horticulture, 
but had had few 
opportunities for 
comprehensive 
scientific instruc- 
tion. Not that 
these men _ did 
badly—-they _ did 
extremely well ; 
but as land shrinks 
in comparison with 
the increase _ of 
humanity, more intensive work is required, and it 
was with a view not only of training administrators 
and planters, but of researchers into the best methods 
of cultivating the warmer regions of the earth, that 
the Imperial College was founded. 

Those responsible for the most prosperous and 
efficient plantations are no longer content with a 
manager or overseer. They now have on the spot 
and on their staff expert chemists, mycologists, entomo- 
logists, engineers, and soil experts, and such men 
may, and do, in many cases, get their special training 
at the Imperial College of Tropical Agriculture at 
Trinidad. 

This institution was founded in the year 1921, 
and was the result of certain recommendations of a 
committee over which Lord Milner presided, and in 
whose doings he took the profoundest interest even 
during his last illness. There was naturally a 





THE MAIN BUILDING OF THE IMPERIAL COLLEGE OF TROPICAL AGRICULTURE AT 
TRINIDAD. 


considerable dispute as to where the college should 
be placed, and no doubt a certain amount of jealousy 
was caused by the selection of Trinidad. But Trinidad 
offers many advantages. Geologically it is really 
a “chunk ” broken off the South American continent. 
The island has been cut off from the mainland by two 
straits known as the Bocas del Dragon and the Bocas 
de la Serpiente. These straits are so narrow that one 
can see very 
clearly the coast 
of Venezuela 
from Trinidad, 
and can _ easily 
approach these 
shores in a motor- 
boat. Geologi- 
cally, zoologically, 
and _ botanically, 
Trinidad is South 
American, and the 
three islands which 
ae | break up the 
gg I ian a Ngee aa Dragon’s mouth’s 
into four channels 
are of the same 
formation as_ the 
mountains of the Spanish Main. One of these little 
islands, known as Patos, or Goose Island—lying 
near to the Venezuelan coastline—has always been 
a bone of contention between the British and the 
Venezuelans, and to assert our rights the Government 
maintain on it a solitary watcher whose sole duty 
it is to hoist the Union Jack every morning and to 
strike it every evening. 

From the structural and geological point of view 
Trinidad and the islands off the Venezuelan coast 
have little affinity with the chain of the Lesser Antilles, 
of which on the map they appear to form a part. 
They are in fact much more closely connected with 
the mainland of South America. 

The northern range of Trinidad consists of intensely 
crumpled and crystalline rocks of unknown age, but 
evidently old. The rest of the island is made up of 
Cretaceous and Tertiary strata thrown into gentle 
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undulations ; the arches thus formed in the Tertiary 
strata determine the position of the oil-fields, and 
the famous pitch lake is formed by oil evaporating 
through the broken crown of such an arch. Most 
of the islands of the West Indies consist of limestone 
either coral rock or coral rock overtopping 
volcanoes. Trinidad, however, and the 
soil consists of clay, loam, and alluvial deposits scored 
by innumerable ravines formed by mountain streams 
which precipitate themselves towards the _ coast. 
The richness and the variety of the soil permits the 
growth of every kind of tropical product, and this 
was an important factor in determining the authorities 


rocks. 
is more solid, 


to place the College on 




















much to do with placing the College where it now 
stands. The planters, through the Government, 
provided {£50,000 towards the buildings, 
local Government gave the College an ideal site of 
nearly 100 acres on a 199 years lease at a peppercorn 
rent of one shilling. The Imperial Government has 
also helped very materially ; in fact, but for them it 
would have been impossible to “ carry on.’ 

When the College opened its doors its laboratories 
and classrooms were housed in temporary buildings, 
the chief of which was a derelict hospital ; but this 
was put in order by Mr. Watts, and at the present 
time is one of the cleanest and smartest buildings 
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adequate a water supply 
and drainage system that the late Sir Rupert Boyce 
pronounced it one of the most sanitary cities of the 
West Indies. 

But above all these factors two remain outstanding : 
one is that there are no hurricanes in Trinidad, and 
research operations in agriculture which imply the 
cultivation of generations of plants far 
‘ the third or fourth generation,’’ cultivations 
would be absolutely 


successive 
beyond 
which may extend over centuries 


ruined by the tornadoes which from time to time 
sweep through the other West Indian Islands. There 
are no hurricane-houses in Trinidad as there are in 
Barbados and elsewhere. But perhaps the generosity 
of the Government of Trinidad and Tobago, instigated 


by the public-spirited planters of the colony, had as 


Dr. Martin Leake, resides, and there 


professors’ 


the Principal, 
are a series of houses of more modest 
dimensions. 

Besides the main building the College 
a sugar factory—not a large one—for the authorities 
do not wish to compete commercially with the sugar 
planters on the island, but one capable of turning out 
two tons of sugar a day. As a training school in 
sugar technology this institution hopes to rival the 
American school at Audubon, Louisiana. and _ the 
great schools of sugar-culture in Java. The factory 
is just large enough to form what our American friends 
would call “‘a business proposition’’ and, owing 
to the generosity of the British sugar machinery 
manufacturers, who have given plant and machinery 
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COLLEGE GROUNDS, SHOWING PROFESSORS’ HOUSES AND TENNIS 
COURT. 

to the value of over £20,000, the factory is well 

equipped on the most modern lines. The whole of 

this part of the organization is in the main due to the 

late C. T. Berthon, who gave the College the benefit 

of his great engineering 


knowledge without any 
kind of fee. Hitherto 


Great Britain has had to 
look for its sugar experts 
either in the Dutch East 
Indies or in the Southern 
States. This the College 
hopes to correct. Again, 
the College has received 
great help from _ the 
Empire Cotton Growing 
Corporation and from the 
British Cotton Growing Association. The former 
body sends all its selected students to Trinidad for 
training as cotton experts, Cotton 
Research Station adjacent to the College grounds has 
been opened. In scientific work the juxtaposition of 
men who are working on different but allied problems 


and recently a 


is of great importance. 

The students, at first few, grew in one to two years 
to about thirty, and at the present time there are 
over fifty entered for the coming October term. The 
bulk of the men come from Oxford and Cambridge, 
the London School of Science, Edinburgh, Glasgow, 
and from other universities or university colleges. 
But at present there are also in residence students 
from the Union of South Africa, Egypt, Ecuador, 
Brazil, India and Ceylon. The mixture of races 
justifies the motto of the Colony, ‘‘ Miscerique probat 
populos et foedera jungi.’’ All non-British subjects, 
who must not form more than a certain percentage of 
the whole, have to be highly recommended. 








MODEL SUGAR FACTORY IN THE GROUNDS OF THE COLLEGE. 


The course is a serious one, as will be seen from 
a study of the prospectus. There is a three-year 
course for the untrained men, and a diploma course, 
which is often followed by a post-graduate course 
with some study of special problems. The outgoing 
students are already scattered all over the world, 
four of them having gone to the Gold Coast, one to 
Uganda, two to the Sudan, one to Southern Rhodesia 
and one to Nyasaland, another to Natal, one to 
Ceylon, and others to estates in British Guiana and 
the West Indies. 

Everything is done to maintain a college spirit. 
There are college colours—and very pretty ones too— 
a charter which it is hoped will shortly be a real 
charter, a_ college seal, with college motto “ Via 
colendi laud facilis,’ a debating society, and various 
clubs. The students at present live in boarding 
houses in close proximity to the central buildings. 
But this year it is intended, with help from the 
Imperial Government, to erect a hostel where each 
student will have a room, 
with a common dining- 
room. A convenient house 
has recently been acquired 
which has been adapted 
for the use of those 
studying in the College. 

Agriculture is 
essentially an open-air 
business and, in a healthy 
climate like that at 
Trinidad—where the heat 
is only trying in the 
summer vacations—the health of the community has 
been well maintained. Sports are actively encouraged. 
Football is regularly played, lawn tennis on the hard 





THE ORIGINAL BUILDING USED BY THE COLLEGE BEFORE THE 
NEW PREMISES WERE BUILT. 
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courts can be played throughout the year, but cricket 
is the sport of the West Indies, as a recent visit of the 
team to the Antilles and the return visit of last summer 
has shown. One of the College men played against 
the M.C.C. during the former visit. 

Educated men who are going to live in the tropics 
can spread the knowledge of tropical sanitation, 
and thus play a great part in opening up the hotter 
parts of the world to the white man. Recognizing 
this, the Rockefeller Foundation has established a 
Chair of Tropical Hygiene and Sanitation connected 
with the College. It is in no way proposed to train 
medical officers of health; all that is to be attempted 
is to give a rudimentary knowledge of the life-history 
of such insects as the mosquito, the tzetse fly, and the 
cause of the hook-worm disease, and to seek the obvious 
and simple means of arresting the spread of diseases 
due to these inconspicuous but deadly organisms. 

Diseases of Fruit. 

Amongst the research subjects which have been 
taken up, or are about to be taken up, is the Panama 
disease of bananas. During a recent visit to Costa Rica 
I saw hundreds of acres of derelict ground swept of its 
crops by the insidious attack of a certain fungus. 
Anyone who can control that trouble would put 
millions into the pockets of those engaged in the fruit 
trade, for there is simply no limit to the demand for 
bananas, whilst the supply is yearly becoming more 
dificult to procure. Then again, there is an 
hemipterous' insect—the frog-hopper— which is 
devastating the sugar canes of the Antilles, and one 
of the staff of the College has been especially detailed 
to work at this problem, acting with the local committee 
who supply the funds. Further investigations into 
the chemical constitution of cane juice and the changes 
it undergoes in the manufacture of sugar, as well as 
problems of growth and variation, are being actively 
carried out. The heavy rainfall makes the district 
in which the College is situated specially favourable 
for the growth] of cotton, and the College is working 
in closest contact with the Cotton Institution estab- 
lished by the Empire Cotton Growing Corporation 
within a mile of its site. 

The magnitude of the problems can hardly be 
exaggerated, as Lucretius wrote, “‘ Now I will explain 
what the law of disease is, and from what cause the 
forces of disease may suddenly gather itself up and 
bring death dealing destruction on the race of men and 
the tribe of brute beasts.’’ Greatly daring, I venture 
to add the words “and plants ’”’ to the statement of 
the great philosopher. 

A very large proportion of the King’s dominions 
beyond the seas lies between the Tropics of Cancer 
and Capricon, almost half of Australia, about one-third 
of India and Burma, vast tracts in Africa, British 
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Guiana and innumerable islands in the East and West 
Indies and the Pacific are all tropical, and still larger 
portions of the Empire are sub-tropical. It looks as if 
the coal can no longer be economically worked: jp 
many countries water power is taking its place. After 
coal comes oil, and experts tell us that its supply will 
be exhausted within a limited number of years. People 
who look far ahead are inclined to think that alcoho] 
as a power-producing agent will finally take the place 
of coal and oil. The unlimited vegetable growth of 
the sub-tropics and tropics affords a cheap method of 
obtaining alcohol. Hence the extreme importance 
of our knowledge of everything pertaining to plant 
life in warmer regions of our globe. 

The College is hardly on “ the shady side ’”’ of four 
years. Yet its success has been such as to almost 
frighten one. When Lord Milner initiated the move- 
ment for its foundation he, as Emerson said, “ builded 
better than he knew,”’ but with success comes increasein 
demand, and in order to consolidate the work, further 
funds must be forthcoming to establish what is already 
an imperial asset. The College started in a modest 
way. Addressing the Colonial Secretary of State, 
Mr. Amery, who has always shown the greatest interest 
in the development of the Imperial College, I ventured 
to do what is I believe unusual in addressing a Cabinet 
Minister, and I quoted a few lines of poetry from the 
unknown author of “ Ecclesiasticus,’’ who has put 
the history of the institution in far better words than 
I can command :— 

‘“ And I came out as a stream from a river 

and as a conduit into a garden 
I said, I will enter my garden 

and will water abundantly my garden bed ; 
And, lo, my stream became a river 

and my river became a sea. 





The Slug Pest. 

EXPERIMENTS’ undertaken by the University of 
Leeds, described in Circular No. 143, issued by its 
Department of Agriculture, have resulted in_ the 
discovery of an effective method of killing slugs. 
There is some difficulty in choosing a suitable spray 
material for this purpose, because slugs have the 
power of protecting themselves when an irritant sub- 
stance touches their bodies by immediately exuding 
a thick slime, or mucus. Trials were made with 
various substances, and it was found that copper sul- 
phate was unique in the action it caused. When 
struck with a small quantity of this material the slug 
exuded the protective slime as ordinarily, but soon 
became completely paralysed. Kainit appeared to 
have a somewhat similar effect, and a combination of 
copper sulphate and kainit, in proportions of I to 20, 
was found to be deadly. 
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Contact Catalysis and the Mechanism of Chemical Reactions. 
By William Foster, A.M., Ph.D. 
Professor of Chemistry in Princeton University, U.S.A. 


Investigations in America into the nature of chemical action have resulted in important advances in theory, 
and ‘‘ Discovery’ gives below the first account to be published in this country by the Professor of Chemistry 
at Princeton University, where the research 1s now in progress. 





It was known to Berzelius, a famous Swedish chemist, 
nearly a century ago, that the presence of relatively 
small quantities of certain substances alters the 
speed of chemical changes, the substances themselves 
Berzelius proposed 
Avjw (luo), 


undergoing no permanent change. 
the name“ catalysis” (xatTa (kata), down ; 
[loosen for this sort of action, 


will not burn in perfectly dry oxygen; but when 
a trace of moisture is introduced, the action proceeds 
vigorously, producing carbon dioxide. 

It is wonderful to observe the effect of catalysts, 
or to watch them at their work. It is of interest to 
note that the organic catalysts, known as enzymes, 

work independently —— one 





while the agent employed was 
called a ‘‘ catalyst.”’ 

Ostwald compares the 
action of a catalyst with 
the influence of oil on the 
wheels of a machine. The simi- 
larity is indeed quite marked. 
To illustrate, the catalyst is un- 
changed in weight and composi- 
tion at the end of the action ; 
the lubricating oil isnot burned 
up or changed chemically. 
Moreover, the catalyst speeds 
up the chemical change very 
much as oil lessens friction 
and accelerates the working of 
the wheels of a machine. It 
is also true that the catalyst 
does not change the nature of 
the product any more than 
does the oiladded to a machine. 
As expressed by Holmyard, “If oil be added to a 
machine making paper bags, the machine will continue 
to make paper bags and not packets of cigarettes.”’ 

As a rule a chemical change is not started by a 
catalyst ; it merely affects the rate or speed of change. 
Positive catalysts may be compared with lubricating 
oil on a machine, while negative catalysts may be 
likened to the action of grit in a machine. Thus, 
hydrogen peroxide, which is familiar in the average 
household, has a tendency to break down into water and 
oxygen ; so in order to lessen this tendency a small 
quantity of acetanilide is added as a negative catalyst. 

Water functions as a positive catalyst in many 
chemical reactions.* Perfectly dry carbon, for example, 





PROFESSOR 





*lIt is doubtful if any chemical reaction will take place in 
complete absence of moisture. _ 





WILLIAM FOSTER. 


splits starch, another splits 
proteins, and_ still another 
splits fats. Indeed, catalysts 
remind one of the different 
branches of a great labour 
union, a member of one branch 
refusing to do the work of a 
member of a different branch. 
An interesting story is told 
concerning the discovery of 
mercury as a Catalyst for 
transforming naphthalene 
(familiar as moth-balls), into 
phthalic acid. Years ago, in 
the Badische works’ in 
Germany, where they were 
working on synthetic indigo, 
phthalic acid was needed as 
an intermediate substance. At 
that time the compound was 
expensive, but there appeared 
to be every reason why one should be able to prepare 
it by treating naphthalene with fuming sulphuric 
acid. Trial after trial was made, but the results were 
most discouraging. One day, while one of the 
experiments was being conducted, a laboratory boy 
was told to read the mercurial thermometer. By 
accident he broke the instrument and a small amount 
of mercury fell into the reacting mass, whereupon 
the material began to seethe and in the course of time 
phthalic acid was formed in quantity. Mercury was 
just the catalyst needed to effect the transformation. 
Catalysts are adding greatly to the wealth of nations. 
We have excellent illustrations of this fact in the 
Haber process for producing ammonia, and in the use 
of nickel in the hydrogenation of animal and vegetable 
oils, or the production of solid fats. Three hundred 








[ Princetontan. 
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million pounds of oil are being hydrogenated annually 
by catalytic processes in the United States of America, 
producing fat equal to that obtained from 7,000,000 
Hydrogenation adds over £4,000,000 annually 
Germany, 


hogs. 
to the value of American cotton-seed oil. 
in 1925, exported Haber products valued at more 
Millions of tons of contact sulphuric 


Comparatively little 


than £4,000,000. 
acid are produced every year. 
is known about the real nature of contact catalysis 
and the mechanism of chemical reactions. Various 
hypotheses have been advanced, but most of these 
have not been satisfactory. 

Professor Hugh Stott Taylor and his co-workers of 
Princeton have carried out a great deal of experimental 
work, and a most interesting theory of the catalytic 
surface has been developed. It has been discovered 
that a catalyst surface, such as that of nickel, shows 
a varving capacity to adsorb gas and to promote 
While the body of a granule of 
the catalyst is crystalline, 7.e., has an ordered arrange- 


catalytic change. 


ment of atoms, it appears that here and there, on the 
surface of a mainly crystalline granule, there are 
groups of atoms in which the process of crystallization 
is not vet complete. According to Professor Taylor, 
the tollowing representation of a cross-section of a 
minute portion of such a granule of nickel may serve 
as an illustration of such an incomplete stage in the 


crystalline process : 


Ni 

Ni Gas phase. Ni- 

Ni-Ni N1- 

Ni-Ni-N1 Ni-N1- 
-Ni-Ni-Ni-Ni-Ni-Ni-Ni-Ni-Ni-Ni-N1-Ni-N1- 
I] -Ni-Ni-Ni-Ni-Ni-Ni-Ni-Ni-Ni-Ni-Ni-Ni-N1- 

GRANULE PROPER. 

Diagrammatic representation of a portion of a granu'e surface in cross-section. 


‘The atoms in the second layer (II) of the granule 
proper will be surrounded on six sides by other nickel 
atoms. Ihe atoms in the surtace layer will be sur- 
rounded by neighbouring metal atoms in all directions 
except that towards the gas phase. The degree of 


constraint or saturation imposed by this orderly 


arrangement of atoms becomes progressively less 
and less as we proceed outward from the granule 
proper (I and II) towards the most exposed metal 
atoms. Thus, the uppermost nickel atoms in the 


above representation suffer only one constraint by 


reason of their single attachment to the nickel atom 





Further, we 


immediately below. may note that 
the atoms in the edge of a granule have one less degree 
of saturation than those in the surface proper ; atoms 
at a corner have two less than those in the surface and 
one less than those at an edge. A surface of a granule 
may thus be regarded as composed of atoms in varied 
degrees of saturation by neighbouring metal atoms, 
varying from those one degree less saturated than 
interior atoms to those which are only held to the 
solid surface by a single constraint. It is by this 
constraint alone that these outermost atoms differ 
from gaseous metal atoms. 


Exposed Metal Atoms. 
“A gaseous atom of nickel can combine with four 
molecules of carbon monoxide to form nickel carbonyl. 
[It is not therefore improbable that exposed nickel 
atoms, held by only a single valence to the solid 
surface, shall have a capacity to attach to themselves 
or adsorb three molecules of carbon monoxide or, 
alternatively, three molecules, the bonding between 
which and the nickel atom is identical with that 
obtaining in nickel carbonyl. With the metal attached 
to the granules by two constraints, two such molecules 
might be adsorbed. This 
mechanism whereby both the constituents of a hydro- 


concept introduces a 
genation process may be attached to one and the 
same nickel atom. * 


Likewise, the activation of platinum and _ silver 
gauzes in Catalytic oxidation is believed to be due toa 
production, by disintegration of the plane-surtaced 
wire, of metal atoms to a large degree unsaturated 
and detached from the normal crystal lattice of the 
metal, and capable of adsorbing several molecular 
reactants. 

The notion that certain metal atoms are more or 
less detached from the normal crystal lattice accords 
with the observations. These outer atoms should 
have a greater freedom of motion, and should be 
relatively sensitive to the influence of thermal change. 
In the case of nickel, for example, the metal is very 
sensitive to the influence of heat, whereby marked 
indicating that the 
crystallization is incomplete. 


sintering occurs, process of 


It is well known that certain metal catalysts, 
é.g., platinum in the contact process for sulphuric 
acid, are easily “‘ poisoned’ by foreign matter, and 
their thereby inhibited. According to the 


Princeton view, “it is the less saturated catalyst 


action 





* That is to say, the loose atoms at the surface of the catalyst 
serve as links in ettecting a union between atoms or molecules 
of substances which do not readily react or unite in the absence 
of the catalyst. ] 
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atoms in the surface which will be the _ preferred 
positions of attachment of adsorbed catalyst poisons. 
js the quantity of poison increases, more and more 
of the surface atoms will be covered with poison. 
In the tinal issue the whole surface will be covered.”’ 


Reactions Involving Gases. 


As to the mechanism of certain reactions involving 
gases made up of diatomic molecules, there is evidence 
that in the presence of catalytic metals some of the gas 
is present in the atomic condition on the surfaces 
of the catalysts. To illustrate, there is proof that 
atomic hydrogen is present on nickel and on copper, 
and that both diatomic hydrogen and nitrogen mole- 
cules yield the corresponding element in the atomic 
state in the presence of iron. The abnormal activity 
of monatomic hydrogen is of importance in the problem 
of hydrogenation catalysis. 

Taylor and Marshall have employed, in their work 
on hydrogenation, hydrogen atoms formed by collision 
of excited mercury atoms and hydrogen molecules, 
the hydrogen atoms being produced by allowing 
hydrogen molecules (H,) to collide with ,mercury 
atoms excited by resonance radiation emitted by a 
cooled mercury arc. It has been demonstrated that 
hydrogen and oxygen, in the presence of excited 
interact to form both hydrogen 


mercury Vapour, 


peroxide (H,O,) and water (H,O), the former being 


the primary product. To account for the rapid 


reaction between the hydrogen and oxygen, the 
reaction mechanism may be explained thus : 
H+O, = HO, (1) 
HO,+H, = H,0,+H (2) 
H,O, = H,O+0 (3) 
H,+0O = FO (4) 


A hydrogen atom is regenerated in the second 
reaction of the sequence, and we have, therefore, 
a ‘‘ chain mechanism.”’ 

In order to obtain an optimum yield of hydrogen 
peroxide, the concentration of hydrogen must be as 
high as possible. Thirty to forty molecules of peroxide 
are formed for every quantum of light absorbed by 
the mercury vapour. 

Taylor and Marshall have also succeeded in pro- 
ducing formaldehyde (HCHO) by the interaction of 
carbon monoxide and hydrogen in the presence of 


excited mercury atoms. The mechanism of the 
reaction is perhaps as follows :— 
H-+CO = (HCO) (1) 


(HCO)+H, = HCHO+H (2) 
The quantum yield of formaldehyde is about the 
same as in the case of hydrogen peroxide, namely, 
thirty to forty molecules of aldehyde for every quantum 
of light absorbed by the mercury vapour. 
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A New Fragment of Roman History. 
By R. S. Conway, Litt.D., F.B.A. 


Hulme Professor of Latin in the University of Manchester. 


A block of marble brought to light a few months ago in Rome has just been identified as a missing part of the 
official records by help of which scholars have dated events in Roman history. 





THE discovery with which this note is concerned adds 


nothing of any picturesque interest to our knowledge ; 
but besides completing and confirming information 
from different sources which we already possess, 
it illustrates the nature of the evidence on which 


the restorative policy of Octavian, then supreme 
in Rome, though he was not yet Augustus, nor even 
Emperor ; for Mark Antony still claimed a share in 
ruling the Empire, and continued to do so until he 
was defeated at the Battle of Actium in 31 B.c. 





Fic. I. 
NEW FRAGMENT OF ROMAN FASTI 


our whole system of pre-Christian chronology is 
based ; and among the men of whose office it brings 
us the official record, there are two or three who 
figured in some of the most characteristic stories of 
Roman history. 
The Date of the Stone. 

The block of marble just found—of which Figures 
I and 2 show the two halves*—-comes straight down 
to us from 36 B.c., when the great historical monument 
of which it forms a part was set up in the course of 

* The numeral signs BAL which appear in the margin of 
each of these photographs occur only once on the stone, in 
the blank space in the middle. They refer, las we shall see, 
to the second half. The bar across the first sign was a 
convenient mark used by Roman stone-cutters to show that 
the sign in question was to be read as a numeral,‘not a letter. 


From this has come the line which we (and the Italians) draw 
through our { (for /:bra “‘ pound’’) to show that it denotes 


a particular coin, though our “* pound ”’ has come to be a difterent 
thing from the Italiar 


vs ma 





LEFT-HAND HALF). 


In our school-days we mostly regarded dates as 
afflictions rather than blessings; but in any case we 
looked on them as having come straight into our 
school books from heaven (or elsewhere) ; things that 
were settled past all dispute and that needed only 
to be mercifully administered in sufficiently moderate 
doses by our If we had guessed that 
practically every one of the figures which were given 
us to learn in Ancient History was the result of a 
complex constructive process carried out by different 
scholars—often involving prolonged discussion—we 
might have regarded them with less respect but 
more interest. 

The fragment of what are called the Fast: Consulares 
which has just been identified at Rome, is a new part 
of the best basis we have for dating events of the 
history of the Roman Republic; and it shows very 


seniors. 
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well what that basis really is. The block of marble 
(Figs. 1 and 2) lay embedded in the ground for many 
centuries with other ruins of the Roman Forum ; 
but it must have been turned out of its resting-place 
some two hundred years ago or earlier, and then 
built into the porch of a nobleman’s palace at Rome 
21 Via Torre Argentina). Here it was noticed a few 
months ago by an Italian scholar—Professor P. 
Mingazzini, who has just published an account of it.* 
As we shall see, it is a welcome addition to other 
remains of the same monument which were discovered 
in the year 1546 and arranged by Michael Angelo 


a. 72>. —_ 
= a ~=5 2 = s : 
= iS = & f 
» ** > i ee 


2 


pel oy be IF Rh ORL De ee 
Sn A a Sr § RE SIE es WE & oo i> 
. , —— “= o~ ee jn 2 i# _ —_ oA + : 





te Bs 


ee 
SS SSS as ae Sa : 


also of the triumphs celebrated by Roman Generals 
over the enemies of Rome. These lists were con- 
tinually made up to date and preserved in the Regia. 
We know, however, that they were recopied (not to 
say reconstructed) on more than one occasion, for 
instance, after the burning of Rome by the Gauls in 
390 B.c.; and in the course of the general restoration 
of ruinous or dilapidated temples in Rome _ which 
Octavian undertook, the whole Regia was rebuilt, 
and its records set up in a more splendid form than 
ever before, deeply cut in letters three-fifths of an 
inch high on blocks of fine marble twenty inches 





Fic. 2. 
NEW FRAGMENT OF ROMAN FASTI (RIGHT-HAND HALF). 


in the form in which they stand to-day in the Capitoline 
Museum at Rome. 
The Regia and its Fasti. 

Figure 3 is taken from a sketch by Detlessen, made 
to show the general character of the building on which 
this block originally stood. It was called the Regia 
or King’s Palace, a name which descends from the 
earliest period when Rome was ruled by kings. But 
under the Republic the building was the official 
residence of the Pontifex Maximus, or High Priest, 
the head of the State religion. Among the duties 
discharged by him and his colleagues was the regulation 
of everything that concerned the calendar, including 
the official record of the names of the chief officers of 
State, of the Census held at regular intervals, and 





* Notizie deglt Scavi, 1925, p. 370; but this part of that 
journal has only just appeared. A preliminary account of it, 
however, was given in the Worning Post of March 16th, and the 
photograph I owe to the kindness of Prof. Paribeni, the Director 
of the Museo delle Terme at Rome. 


thick. The present specimen is about a foot broad, 
and four feet four inches long. The great thickness 
of the stone, of course, contributed to the solidity of 
the building of which it formed a part. The Regia 
stood in the Forum, close to the south-east end, near 
to the Temple of Vesta; and the list of consuls was 
contained in the four tables or panels shown in the 
sketch. The list of Triumphs was cut on the face of 
four columns on one side. Of the four panels, the 
two which are on the side of the building took the 
form of what we should call blind windows; the 
best preserved of all is the third, 7.e., the first of those 
on the side-wall, which Figure 4 represents in the 
shape to which it had been restored by the labours of 
many scholars before the present discovery. (The 
figures in the margin, of course, are not part of the 
monument; but they have been added to show the 
reader the dates of the years covered by the record.) 
Now observe the gap between Fragment XVI a 








and /, and Fragment \VII aand%’. As the monument 
stood till the new discovery, we had no record of the 
Consuls in two periods of time: those from 278 
to 266 B.c. were on the slab missing from the first 
column; those from 214 to 208 B.C. that 
missing from the second column. The block newly 
found supplies this gap almost completely* and will 
shortly be put into its place with the rest ; and then 


visitors to Rome will be able to see the whole panel 


were on 


in just the shape (save for some slight breaks) which 


was seen every day by Vergil and Horace and Livy 


and all the other citizens of Rome, to whom the beauty 
and stateliness of the new building betokened the 
restoration of 

order and peace, : 
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other sources; the chief of these is Livy’s great History, 
with late writers like Cassiodorus, who drew from Livy 
the 
long periods covered by the parts of Livy’s History 


and whose summaries are especially valuable for 


which have disappeared. 

On so huge and thorny a subject I hardly dare to 
enter here. But a single example, taken from the 
newly-discovered fragment, will show the enormous 
help which these official Fast? have given us in the task 
of determining the actual dates. The second line of 
the right hand column of Figure I gives us as the name 
B.C.) : 
BVBVLCVs. BRVTYVs. II 
that is to say, 
“Gaius Junius 


» Ray hap | 


of one of the Consuls in a particular year (277 


C. IVNIVS. C. F. 
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answer Is con- Sy 4 Books between 
tained in 340 , | XI and XN 
folio pages of the Books which, 
second — edition as readers of 
of Vol. I of the Discovery — will 
Corpus Inscrip- remember, two 
tionum Latinar- Consvive Conenwe Tensnenve Consvum Tarseuenm § Tawvmen Consveve Tarun. years ago that 
um, in Which aur ae _— | — aa — a curious — person 
two or three rHE REGIA OF 36 te RESTORED ( Detlessen Dr. Di Martino 
pupils of Momm- professed to 
sen, of whom Wilhelm Henzen was the chief, have tound and _ to be copying out! According 
collected and arranged in-= a_— splendid” series to  Cassiodorus the Consul’s name was Gaius 
of Tables, based on Mommsen’s own work in the Junius two other summaries give his name 


first edition of the same Corpus, all the evidence? from 
different sources bearing on each one of the dates, 
carefully discussing The list of 
Consuls in its briefest form occupies sixty-nine folio 
Side by side with the record in this inscription 


doubtful points. 


pages. 
or batch of inscriptions, which, as we shall see, represents 
the official tradition of 36 B.c., Mommsen and his 
pupils have set the accounts preserved in six or seven 





* One line is lost on the left and two on the right at the top; 
at the bottom two lines are lost on the left and one and a halt 
on the right. 

+ That is to say, all the evidence available before 1893 when 
this edition was published. 


merely as Bubulcus ; a third summarizer gives it as 
Brutus. This official record for the first time shows 
us what the man’s full name really was, and shows 
also that the other records were perfectly correct—-so 
far as they go--though each of them was incomplete. 
It would take long to explain fully the apparent 
discrepancy ; here it will be enough to say that one 
of the commonest methods of forming a list was to 
mention only the cognomen, 7.e., the third name, of 
each person. This was no doubt the form in which 
schoolboys had to learn them by heart ; and phrases 
like Horace’s Consule Planco (his full name was Lucius 
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CONSVLVM TABVLA lil 
Fic. 4. 
THE THIRD PANEL. 


Munatius Plancus) probably represent the way in 
which most Romans thought of any date in Roman 
History. I should add, however, that the figure 
DCL opposite the Consuls for what we call 214 B.c. 
gives us the official Roman view of the distance of that 
vear from the foundation of Rome. This view we 
know was based on the computations of Varro, the 
famous scholar of Cicero’s day. 

One is tempted to linger on a multitude of other 
topics, full of interest to any student of Roman life, 
and suggested by this newly found trace of Octavian’s 
pleasant taste for putting things in order; but I can 
only touch upon two. 

The Emperor and the Record. 

How do we know that this monument was set up 
in 36 B.c.? The answer is curious, and gives us an 
intimate view of the mind of that young ruler at 
different periods of his career. The whole list, as we 
have it, goes down to the year A.D. 12, and therefore, 
of course, includes the Consuls for the year 37 B.c. of 
whom Mark Antony was one (during a period of 
temporary reconciliation with Octavian). The list 
also contains the name of his grandfather —an earlier 
Marcus Antonius, the orator—-who is entered as having 
been Censor in 97 B.c. But there is a curious feature 
in all these entries—the names have been erased, 


and then re-cut deeper in the stone. The name of the 
grandfather has been re-cut at a slightly different 
part of the line, so that the traces of the beginning 
of the name left by the incision appear on the left 
and then the full name cut deeper into the marble 
further to the right. What does this mean? It 
means what we are told by more than one historian, 
that after the battle of Actium orders were given for 
the names of Antony and his ancestors to be every- 
where removed from the Fasti. It means also, as 
we learn further from our authorities,* that the names 
were restored by Augustus at a later period of his 
reign, when he had learnt much from experience, 
and more still from his friends and inspirers, the poets 
Vergil and Horace. Further, since in 31 B.c. the 
names needed to be removed to meet Octavian’s 
desire at the time, they must have been cut originally 
before 31 B.c., and yet at some time after Antony 
had been Consul in 37 B.c.; and since we know that 
the Regia was rebuilt for Octavian by Domitius 
Calvinus in 36 B.c., there is no reason to doubt that 
the list down to that date was then set up and continued 
from year to vear later on.* 
The Great Marcellus. 

Let me add a few sentences to enable the reader 
to identify the genial personality mentioned in the 
last line but one of Fig. 2—-Marcus Claudius Marcellus, 
who is there recorded as Consul for the fifth time ; 
the year was 208 B.c. Rather curiously the Table 
does not mention the fact of his tragic death before 
the end of the year—though this is usually stated 
in such cases with the name of the man chosen to fill 
the vacancy. Yet some later hand has added in 
smaller letters to the name of his colleague, Titus 
Ouinctus Crispinus, the abbreviated phrase EX VOL 
followed, no doubt, before the stone was damaged, 
by M. E.; that is to say, ex volnere (or volnertbus) 
mortuus est, “he died of a wound ”’ (or ‘“‘ wounds ”)). 
These wounds were, Livy tells us, received in the 
engagement in which Marcellus himself was slain ;{ both 
Consuls took part in a reconnaissance and were over- 
whelmed by a large force which Hannibal had put in 
ambush. Perhaps the reason for the silence of the 
Fasti was that this had happened so late in the year 
(208 B.c.) that no one was appointed to fill his place 
for the remaining days. But the name alone is enough 
to bring to every student of Roman history the 
recollection of a proud and sturdy warrior, who alone 


* Especially Tacitus, duals, 3.18. 

+ This summary statement represents the central facts ; 
but it excludes all reference to details, such as the date of the 
Table of Triumphs. 

t Livy XXVIII, 27. 
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ot Roman generals in those ten vears had more than 
once fought a serious battle with Hannibal without 
suffering disaster; and who more even than Fabius, 

the Delaver,”’ had helped to restore the confidence 
which the Romans had lost after the terrible defeats 


Marcellus, too, 


of Trebia, Trasimene and Cannae. 
it was who finally drove out the Carthaginians trom 
authority in that 


Sicily and established Roman 


island ; and who, though he carried oft a multitude ot 
Greek statues as trophies trom the island, was never- 
theless so revered and trusted by the Sicilians that 
when they sent a deputation to the Senate to ask for 
more indulgent terms of peace than he had granted 
them begging Marcellus 
and his tamily after him for ever to be the official 


the deputation ended by 


patrons and protectors of Sicily at Rome. 
Marcellus and Archimedes. 


One incident in his capture of Syracuse, which Is 


perhaps almost too familiar to need retelling, 


is Of interest as showing the respect which the 
Romans felt for Greek learning even when they had 


Light from Fishes. 
little fish often brought up in quantities 
the hake grounds oft Galway has 
Each 


A COMMON 
by the 
lately become an important scientific Curiosity. 


a ae , 
irawiers on 


fish vields a large drop of a light-giving substance 
which appears to be the most powerful form of “‘natural 
known. The content of ten of these little 
fishes gives out more than a tenth of a candle-power. 
and a dilute solution in a jar of sea Water photographed 
in the dark with an ordinary camera is said to vield 
an image with an exposure of thirty seconds. 

This nsh has no English name, tor it is not good to 
eat. In zoology it is Known as JMalacocephalus laevis, 
and it has a short ugly head and body about three 
inches long attached to a tail like 
that of a skate. The discovery of the curious pro- 
perties of this fish has been made by C. F. Hickling, 
B.A.. 
and records the discovery in the Journal of the Marine 
Biological Association. No other luminous animal, 


fish, or insect is known to yield anything like this 


narrow ten-inch 


who went out on a biological cruise on a trawler 


quantity of luminous matter, and it has hitherto 
been difhcult for isolate any but 
microscopic amounts of the substance. 

The mystery of “cold” or natural light 


scientists to 


unaccom- 
occurs 1n 
tish. In 


panied by heat is an interesting one. It 
glow-worms, fire-flies, and some deep-sea 
some cases it Is bacterial in omgin, but in the case of 
this extraordinary fish it is found to be a natural 


substance not associated with bacteria. The use 
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suttered trom it. The astronomer and 
mathematician Archimedes was living in Syracuse 
when Marcellus assailed it in 214 B.c.*: 

devised powerful machines not merely for hurling 
bullets to trom the walls, but for 
lowering chains with great tongs attached 
sripped and pulled up out of the water the prows of 
ships attacking the town trom the harbour, and then 
such 


gTeat 


an { he 


great distances 


W hich 


means he 


storm the 


suddenly let them fall again. By 
baffled all the efforts of the Romans to 
When it finally surrendered, after two vears 


town. 
siege, a Roman soldier, hunting tor booty, found 


Archimedes poring over a geometrical design which 
he had traced in sand on the floor of his room. Thinking 
that the astronomer was extracting some treasure 
from its hiding-place the soldier killed him. 


heard of his death with indignation, and not only 


Marcellus 


buried the great discoverer with a splendid tuneral, 
but took steps to secure that his family should be 
placed out of reach of want and treated with honour. 


* Livy XNIV, 34. 


made of it by the fish is apparently protective. When 
alarmed or attacked it discharges its light gland into 
the sea water and creates a large cloud ot luminous 
matter just as a cuttlefish discharges its ink. The 
attacker is distracted by the light-cloud, and the 
little fish escapes under cover of its own submarine 
freworks. The discovery of this plentiful source of 
‘natural light ’ will simplify research work on it, 
and should take us a step nearer to the day when 
scientists will be able to make these naturally luminous 
substances under laboratory conditions. 


Next Year’s Eclipse. 
IN Colonel Stratton’s article on the 
published in our June issue, the time at which a total 
eclipse of the sun will be visible in England and Wales 
in the early morning of 29th June, 1927, was printed 
as “ about 5h. 23m. Greenwich mean time or 4h. 23m. 
a.m. summer The these figures 
should, of course, have been ** 6h. 23m.” 


solar eclipse, 


time.” second of 


A New Biography. 
PROFESSOR C. Santord Terry has in preparation a new 
work on the life of Bach, entitled ‘‘ Johann Sebastian 
Bach : a Biography.” It will be based upon materials 
never yet assembled and in large measure deals with 
the author’s original investigations. The book, to be 
published by the Oxford University Press, will be 
illustrated trom contemporary sources. 
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Les Eyzies, the Home of the Caveman. 
By E. N. Fallaize. 


ldiled RNOG 


Evies. 


THERE may be little in the modern holiday which is 
akin to the mediaeval pious pilgrimage, though perhaps 
the humours of the 
crowd may remind us 
remotely of the spirit 
which some of 
Chaucer's pilgrims 
set. out to ride to 
Canterbury. Yet if 
the mind. of to-dav 
could attune itself to 
the mood of veneration 
and awe with which our 
forbears approached 
thos: 
by association 
some saintly character 
crucial 


sites, hallowed 


with 
or some event 
In history, surely no 


shrine could” appeal 
more strongly to the 
than the 


valleys in 


Imagination 
clitts and 


Southern France and 
Spain, where ranged 
the first ancestors of 


man, and 


Where we catch the 
frst glimpse of the 
which 


spiritual forces 


. 


Were destined to guide 


human progress from 


the crude beginnings 


of an implement of 


ston THE ROCK OF TAYAC, THE GORGE 
SlOTIC, 


a fragment of 

bone or ivory, to the 

greatest achievements of modern culture. 

Detailed knowledge of palaeolithic 

Europe may be said to begin in the early sixties of 
the last century with the excavations of Mr. Henry 
Christy and M. Lartet in the Dordogne.* In the 
caves near the village of Les Evzies-de-Tayac, on 
the banks of the River Vézére, were brought to 
ight implements and weapons of stone and bone 


caveman in 


: 
Hit) 


~ Excavations in Kent’s Cavern, Torquay, were earlier in date, 
tit was long before their significance was fully understood 


Fic. 





I. 
D’ENFER, AND THE PREHISTORIC 
STATION OF LAUGERIE BASSE. 


ledge of palaeolothic caveman tn Europe mav be said to have begun with discoveries made at 

- . sr _ in — = 4 o4 —T oe TT. ~ - ~ > } on a y ~ Tay ~ ~] “4 

This village is the centre of an area which offers to the archaeologist a field of study such as 
can be found tn no other region on the Continent. 


which revealed that in these caves a race of hunters 
and fishermen had lived in a distant past. 


The stone 
implements of the 
palaeolithic huntsman 
from the river gravels 
had been known for 
years. Here 
bone 
har- 
and 


some 
implements’ of 
and ivory, 

poons, needles 
piercing tools, showed 
the caveman 
sustenance 


that 
derived 
from water as well as 
land, and indicated his 
ability 

And 
with these relics were 
the remains of the 
animals he hunted, 
which he ate and from 
which he derived the 
material for garments 
and some of his tools. 
But further, the bones 
of these animals —some 
extinct, like the mam- 
now no 


attainment in 
to clothe himself. 


moth, others 
longer to be found in 
like the 


dis- 


these 
reindeer, 
appearing as time went 
within the 

period 


part Ss, 
some 


on even 
palaeolithic 
itself, indicated the 
geographical and 
existence here, and 
determine 


climatic conditions of man’s 
by their variation afforded 
with some approach to accuracy the date at which 
he lived. Here, in the valley of the Vézére, 1s 
situated the type cave of La Madeleine excavated 
by Lartet and Christy which gave the name of 
Magdalenian to the last phase of the palaeolithic 
period, and here at Cro-Magnon was found the earliest 
representative of modern man, a race of magnificent 
intelligence, by some 


criteria to 


physique and, apparently, 





considered to be the type par excellence of man of 


the Upper Palaeolithic period. 

Most pregnant of all, however, for our conception 
of palaeolithic man and his mentality, was the discovery 
by Lartet and Christy in these caves of carvings and 
engravings of animals on bone and ivory. Of these 
the best known are the mammoth, engraved on part 
of a tusk of mammoth ivory, and the sculptured 
animal, goat, ibex, or chamois, forming the handle 
of the so-called poignard of reindeer horn. In these 
first days of exploration the art of primitive peoples 
had been little studied. Training and_ familiarity 
are necessary for the appreciation of any form of art ; 
but especially is this the case with primitive art. 
Yet these 
examples of the 
artistic taste 
and executive 
ability of 
palaeolithic 
man were at 
once recognized 
as master- 
pieces. They 
threw an en- 
tirely new light 
on the intel- 
lectual quality 
of the makers 
of the _ flint 
implements 


. ¢<¥ 


that had ov Ae Heya? a ig oe 
e ht oe ee + “ 7 


hitherto been . 
regarded as the 
index of the 


culture of these. 


DISCOVERY 








has pointed to the probability that the paintings and 
carvings of Southern France and Spain reveal no 
purely aesthetic impulse towards artistic expression, 
but a severely practical object—-to increase food 
supply and ensure the capture of game by magical 
means. Should this interpretation be correct, it 
gives us some idea of palaeolithic man’s deeper 
conceptions of the spirit world and of the universe, 
in so far as it is legitimate to argue from the analogy 
of belief among the primitive peoples of to-day. Of 
the later art of Spain with its representations of 
group activities, hunting, raiding, and dancing, and 
of the painted pebbles of Mas d’Azil with their highly 
conventionalized designs which, on one interpretation, 
may point to 
a religion based 
On ance stor 
worship, — this 
Is not the place 
to speak. 

Not only is 
the valley of 
the b , Vezire 
the classic site 
of palaeolithic 
discovery, but 
the whole area 
of which the 
village ot Les 
EKyzies is. the 
centre, — otters 
to the archaeo- 
logist a_ field 
of study such 
as can be found 
in no other 


. _ 5 aa dail : 
our remote THE PREHISTORIC STATION OF LAUGERIE HAUTE. region In 
ancestors. In this have been found many relics of Solutrean and Mousterian man. The cave lies at the foot of the Europe. The 

, range of large rocks below the houses. ' . : 
Later dis- relics of early 


coveries have extended our knowledge of their field of 
artistic activity. In technique to the carvings and 
engravings have been added painting and clay 
modelling, sometimes as an addition to a figure partly 
sculptured on rock. In subject,human figures carved 
in the round or on living rock, afford an _ idea 
of what early man looked like to his __ fellows, 
possibly the distinction made in the slender form 
of some female statuettes and gross fleshy figures of 
others marking a difference of race, or emphasizing 
in the latter the essentially female characters 


to indicate some religious conception of a mother 
goddess. Further, comparative study of the ideas 
underlying the artistic activities of primitive peoples 


man which have been discovered here extend in time 
from the Lower to the Upper Palaeolithic, while 
their number is so great as to point to a density of 
population, which justifies the title applied to Les 
Eyzies of “‘ the capital of palaeolithic France.” 

Les Eyzies-de-Tayac (Dordogne) is a village situated 
on the banks of the Vézere about forty kilometres 
to the south-east of Perigueux on the Paris-Orleans 
line to Agen. The country is one of the most pleasing 
in its beauty in the whole of France and if the hills 
and cliffs—some precipitous and bare, others well 
wooded—which overlook the river and rise to a height 
varying from 50 to a 100 metres, have not the majesty 
of a real mountain country, they are yet sufficiently 
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imposing when viewed from the road as it winds 
through the river gorges. It is in the numerous 
caves of these cliffs—caves characteristic of a limestone 
formation such as that of our own Derbyshire —that 
the occupation sites and relics of prehistoric man 
have been found. Here in these caves at varying 
height above ground-level early man found shelter 
from a harsh climate and defence from his enemies, 
man and beast. 

It is perhaps not without interest to note in passing 
that this district had a not uneventful history in 
the Middle Ages and later, especially during the 
Hundred Years’ War, when it 
the English. The fortified church of 


was occupied by 
Tayac bears 
witness t o 

troubled 

times, and 
there are in the 
neighbourhood 
the remains of 


several castles 
and strong- 


holds of which 
more than one 
was __ besieged 
and captured 
either in wars 
between rival 
nobles or in the 


struggles of 
England and 
France. In 
the little 


villages which 
cling to the 
base of the 


constructed of the cliff itself, are lanes which have 
changed little since mediaeval times. 

If Les Eyzies be taken as the centre of the palaeolithic 
pilgrimage, the sites of occupation fall naturally into 
two groups, of which the first is in the immediate 
neighbourhood, and the second farther afield. In 
both are classic sites of the first importance. 

In the first group quite near the railway station of 
Les Eyzies is the famous site on which in 1868 were 
found the bones and the three crania which have 
given the name of this shelter of Cro-Magnon to this 
type of palaeolithic race. The skeletons were three 
in number, two male and one female, with the remains 


of an unborn child. They were of remarkably fine 





On the walls are paintings and engravings of mammoth, bison, horses, and antelopes, executed by palaeolithic man. 


physique, and the cranial capacity even in the woman 
was higher than that of modern man. They had not 
been buried and the severe wound in the woman's 
skull, in which, however, the healing process had 
begun, points to the results of a hostile raid. Passing 
the Gorge d’Enfer with the “ Abri des Poisson ” we 
come to one of the most famous of the sites first 
discovered —Laugerie Basse—in_ which found 
some of the best known examples of palaeolithic 
art. A skeleton of Magdalenian date was discovered 
here under the foundations of one of the village houses. 
A few metres farther on at the remarkable site, 
Marseilles, where there is a station of the Reindeer 
Age, is shown a section demonstrating the succession 

of stratified 


were 


cultures from 
Magdalenian to 
modern times 
as revealed 
by the spade. 
Then _ follows 
Laugerie 
Haute, as 
famous as 
Laugerie 
Basse, in 
which  Lartet 
and Christy 
made some of 
their most 
noteworthy 
discoveries 
Here too have 
been found 
quantities of 
the character- 
istic Solutrean 


cliffs, some- —— 
THE ROCKS OF FONT-DE-GAUME, IN WHICH IS THE CAVE KNOWN BY THAT NAME. 

times with 

houses partly 


implements 
the laurel leaf 
and the shouldered point, which exhibit the high-water 
mark of excellence in the technique of flint making. 
The stratification here conclusively the 
contention, once strongly opposed, that Aurignacian 
Man precedes Solutrean Man in time. Three 
sections remain open to demonstrate the succession. 
The number of Solutrean implements found here 
indicate the importance of the site in this period. 
When these implements were first found, had there 
not been danger of confusion with Laugerie Basse, 
it would probably have been made the type station 
for that industry. La Micoque, a site a little farther 
on, is of importance on account of the occurrence 
of exceptionally fine implements of a type which 


supports 
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reveal a new phase in the history of Mousterian 
Man. The Grotto of Les Eyzies, when excavated by 
Lartet and Christy in 1863, produced some of the 
finest specimens of engraving on bone, ivory, and 
stone, which have yet been found—-among them a 
remarkable head of a reindeer—and a large quantity 
of implements of bone and stone. Fragments of the 
iron oxide and manganese used for the red and black 
pigments for body painting, and the wall paintings 
are to be found here in numbers among the debris 
from the cave. Here also are still many implements, 
especially engraving tools, which have been overlooked 
by earlier explorers. 
Wall Paintings. 

About 800 metres south-east of the Grotto of Les 
Fyzies lies the cave known as the Font-du-Gaume, 
containing one of the most remarkable collections of 
wall paintings which has yet been found. Its treasures 
were discovered in Ig01 by M. Peyrony, the Curator 
of the Prehistoric Museum of Les Eyzies. The cave 
itself is a long passage of some 120 metres, with three 
branches of 15, 21, and 48 metres respectively. The 
paintings do not begin until the cave has been pene- 
trated for a distance of 65 metres. This outer part 
is so low in places as to make it necessary for the 
visitor to bend double. The first paintings encountered 
are a horse and two of the peculiar linear figures known 
as “‘ tectiform.’’ Then, after surmounting a stalagmite 
wall 1.50 metres in height, the visitor finds himself 
in a chamber some 55 metres long. The 
this and the side passages are covered with paintings 
of bison, horses, antelopes, reindeer, and rhinoceros. 
In places paintings have perished owing to damp, 
leaving blank spaces, but for the most part they are 
A cave even more remarkable 


walls of 


admirably preserved. 
is that of Les Combarelles, consisting of two branches 
of which one, the smaller, is a Magdalenian occupation 
the other, which not 
explored until 


234 metres long, was 


Igo!, 


site : 
contains a large number of 
paintings on walls and roof. These begin at a depth 
of 118 metres from the entrance. In this cave was 
found on the wall the well-known engraving of the 
mammoth with recurved trunk and the characteristic 
long hair. The paintings and engravings include several 
representations of mammoth, reindeer, bison, and 
animals of the bull type, some remarkably spirited 
and magnificent antelopes. Paintings and 
engravings frequently overlap or are one on top of 
another, the later artist disregarding the work of his pre- 
A large number of markings on the walls are 


horses. 


decessor. 


of an indeterminate character and difficult to identify. 
Another cave which is almost as remarkable as the 
two last named is that of La Mouthe, which lies about 
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It was discovered 


Les Eyzies. 
Here again the paintings do not begin until 
penetrated for a _ considerable 
In character and subject they 


two kilometres from 
in 1895. 
the cave has been 
distance—-go metres. 
agree with those previously described; a lamp, 
a piece of hollowed stone, revealed the method of 
lighting employed by the palaeolithic artist. 

Passing now to the sites of the outer circle in the 
environs of Eyzies, the most important and 
interesting are the caves of La Madeleine, Le Moustier, 
Bernifal, La Gréze, and the Rock Shelters of Cap-Blanc 
and Laussel. These it is perhaps unnecessary to 
describe in detail. The caves of La Madeleine and 
Le Moustier are well-known as being the type stations 
of the Magdalenian and the Mousterian periods, the 
latter being the epoch to which Neanderthal Man is 
assigned. In 1908 a skeleton of Neanderthal Man was 
found in the cave of Le Moustier by the German 
archaeologist Hauser. It was carried off and sold in 
Berlin. Among the more remarkable discoveries in 
the remaining caves, are a bison from La Gréze—one 
of the best representations of this animal—and a 
wonderful horse sculptured in relief in the rock shelter 
of Cap-Blanc. Of the latter, unfortunately, the legs 
are missing, having been broken off in ancient times. 
Two remarkable sculptures in the rock shelter of 
Laussel, which was occupied from the Acheulean 
period to the Magdalenian, are representations of 
the human form, male and female, the former known 
as ‘‘ The Hunter,’’ the latter as the ‘‘ Venus of Laussel.”’ 

As is usual when any site produces archaeological 
finds of importance or of a striking character, the 
valley of the Vezére has suffered from the attentions 
of the hunter of “fine pieces.’’ Now, fortunately, 
either most of the caves have been acquired by the 
Government, or the rights of excavation are under 
public control. This has come about largely through 
the exertions of that public spirited archaeologist, 
M. Peyrony. Where the sites are in private hands, 
the owners have a due sense of the scientific value of 
their and have preserved it with some 
care. 

In conclusion, mention must be made of the 
excellently arranged prehistoric museum in the ruined 
castle of Tayac, in which the local finds are preserved. 
These, it may be recalled, do not belong exclusively 
to the cave period, but cover all phases of the 
palaeolithic age. In addition to objects found in 
the neighbourhood, the museum contains typical 
collections covering the palaeolithic and_ neolithic 
periods, and for purposes of comparative study a 
collection of ethnographical objects used by modern 
primitive peoples. 
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Research in the Polar Regions. 
By R. W. James, M.A. 


Senior Lecturer in Physics in the University of Manchester. 


About six weeks ago the Captain Scott Polar Research Institute was inaugurated at Cambridge. 


Problems 


still to be investigated, with special reference to aerial exploration, are discussed by the author, who was 
a member of Sir Ernest Shackleton’s 1914 expedition to the Antarctic. 


THE recent flights of Commander Byrd and of Captain 
Amundsen over the North Polar Basin have revived 
the interest in polar exploration. To some it may 
appear that, both poles having been reached, the 
ends of such exploration are finally accomplished, 
and that these flights close definitely a chapter of 
geographical discovery. Nothing could be further 
from the truth. The ultimate aim of scientific polar 
exploration is not, and never has been, the attainment 
of the poles. It is true that this object has ranked 
large in the public eye, that it has acted as a motive 
force to a number of the greatest pioneers of polar 
travel, and that it has produced some of the most 
wonderful journeys, in the face of terrible conditions, 
in the history of our race. But even these explorers, 
interested as they were in reaching the actual poles, 
always realized the importance of general scientific 
work, and were anxious that the scientific results 
of their expeditions should be as complete as 
circumstances permitted. To those more particularly 
interested in the scientific and geographical aspects 
of exploration, the attainment of the poles is a matter 
for satisfaction, not so much because of the value of 
the achievement in itself, but because it may now be 
possible to turn attention to some of the other great 
geographical problems which must be solved before 
our knowledge of the circum-polar regions is at all 
complete. 
New Institute at Cambridge. 


Within a week or two of the polar flights, an event 
took place at Cambridge which may have considerable 
influence on future polar work. On 22nd May, 19206, 
the inauguration of the Captain Scott Polar Research 
Institute was celebrated. About a year ago, the 
Trustees of the Captain Scott Memorial Fund offered 
to the University of Cambridge a sum of £12,000, for 
the endowment and maintenance of an institute for 
the furtherance of research in the polar regions, to 
serve aS a permanent memorial to Captain Scott. 
The university at once accepted this generous offer 
and the institute came into being in one of the large 
attics of the Sedgwick Museum. A _ considerable 
number of Cambridge men have been on the scientific 


staffs of recent British polar expeditions and, of these, 
several are in permanent residence at Cambridge. 
Mr. Frank Debenham, of Gonville and Caius College, 
formerly one of the geologists to Scott’s last expedition, 
has been appointed director, and already a consider- 
able number of maps, photographs, and original 
records have been housed in the temporary abode 
of the institute. 


Previous Expedition Reports. 


All who have had anything to do with preparing 
for the scientific work of a polar expedition know 
that one of the great difficulties is to find out what 
has been done already. The published accounts of 
the scientific work of previous expeditions are, of 
course, available, but something more than this is 
required. There are all sorts of “ tricks of the trade ” 
to be learnt. Taking observations with the tem- 
perature well down below zero is in many respects 
a very different matter from carrying out the same 
work in a_ well-warmed laboratory. Methods are 
devised to overcome the difficulties met with ; 
‘gadgets’ are invented which may or may not be 
brought home, but in any case are probably only 
very incompletely described in the official memoirs. 
The novice may spend many days in _ getting 
accustomed to the conditions, and in so doing miss 
most valuable observations, the opportunity for which 
may not recur. Had he been able, before starting, 
to get some knowledge of the technique much time 
would have been saved. 

In all types of research work, continuity of tradition 
counts for much. One laboratory will develop a 
special experimental technique, and will be able to 
carry out work along these lines with a speed and 
a certainty surprising to workers elsewhere; the 
hard-won experience of various workers is not lost, 
but handed on, and each is saved from some of the 
pitfalls which beset his predecessors. Polar exploration 
has owed much in the past to such continuity of 
tradition, for every traveller has been willing and 
anxious to hand on any useful information to his 
successors. Moreover, since the beginning of the 
present century, expeditions have followed one another 
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MAP OF NORTH POLE, 


showing the course of Amundsen’s flight and other explorers’ routes. 


fairly closely, and there have nearly always been 
several men on any expedition who have served with 
earlier ones. 

The great value of this is obvious, but it can hardly 
always be so. There may be a considerable interval 
before the next big expedition, and it 1s of the first 
importance that any knowledge that we have should 
be collected and kept somewhere, in an accessible 
form. This is one of the primary aims of the Scott 
Polar Research Institute. 

At present the bulk of the material in possession 
of the institute comes from the last Scott expedition ; 
this is natural, since most of its results have been 
worked up at Cambridge and since a number of its 
members have been largely instrumental in starting 
the institute, but it is hoped by degrees to accumulate 
records from as many other expeditions as possible. 
The original diaries, or copies of them, and the original 
scientific journals in which things are recorded, and 
details given which can find no place in the published 
memoirs are, of course, of the utmost value. Among 
the priceless records at present in the custody of the 
institute are the observation books containing the 
sights for latitude and longitude taken by Lieut. 
Bowers on Captain Scott’s journey. to the South Pole. 

This then is to be one side of the activity of the 
Institute—to collect and classify all relevant 
material, for use by those preparing for work in the 
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side 


Equally important is the working out 


polar regions. But it is hoped that another 
will develop. 
of scientific results on the return of an expedition, 
and it is the aim of the Institute to help in this work 
also. It is estimated that a further sum of 
would make it possible to erect a building in which 


£10,000 


a few smal! rooms could be placed at the disposal of 
those working up observations after an expedition. 
With the collection of records and polar memoirs 
around him, which it is hoped ultimately to accumulate, 
and in the atmosphere of one of the greatest centres of 
scientific research in the world, the returned explorer 
would be in an almost ideal position for making the 
most of his material. 

It is hoped that the activities of the Institute will 
be as international as possible. Owing to the recent 
industrial Dr. Nansen, 
lectured on the occasion of the inauguration, was 
unable to come, and the same cause prevented the 
several other distinguished foreign 

however, expressed their sympathy 
It is indeed evident 


troubles who was to have 


presence of 

explorers. All, 
with the objects of the Institute. 
that some measure of international co-operation Is 
necessary if the larger scientific problems of the polar 
regions are to be attacked ; the time for competition 
If all the aspirations of 
[Institute 


in these matters is past. 
the founders of the Scott 
are realized, it will form a most fitting memorial 


Polar Research 


to the great man whose name It bears. 


Unmapped Regions. 


That a large amount of polar research remains to be 
done may be seen by considering briefly some of the 
problems which still await solution. It must be 
realized first of all that, although both poles have 
been reached, there are still many blank regions on 
the maps of both the Arctic and the Antarctic. To 
fill these in must be one of the first tasks. 

On the whole the Arctic is much better 
that the Antarctic, and we shall 
The North Pole lies far out in the roughly circular 
sea whose coasts are formed by the northern shores 
of the continents of Europe, Asia, America. 
This sea is, of course, permanently covered by a vast 
field of pack-ice. That no land exists in the vicinity 
of the pole has been clear since the expeditions of 
Cook in 1908 and of Peary in Igog._ It is improbable 
that either of these explorers reached the actual pole. 
On the other hand, there does not seem to be any 
reason to prefer the claims of Peary to those of Cook. 
On Peary’s own showing, if he reached the pole, he 
must have travelled a distance of over 300 miles 
between Ist April and oth April, including thirty 
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hours spent at and around the pole. Most polar 
travellers feel grave doubts as to the possibility of 
speeds of this kind over pack-ice. Most of the 
objections which have been made to Cook’s journey 
apply with equal force to Peary’s and, in the absence 
of further evidence, probably the fairest thing to do 
is to credit both explorers with having attained the 
polar area, but to doubt whether either got within 
fifty miles of the pole itself. Both agree in their 
descriptions of the conditions in the region of the 
pole and it must, of course, be remembered that 
Cook’s account has priority. 
The Recent Polar Flights. 

My reason for referring to this rather unsavoury 
controversy is that it has two bearings on the recent 
polar flights. In the first place Commander Byrd 
was probably the first man to see the North Pole. 
That he was able to locate it very accurately from 
an acroplane is doubtful, but he must almost certainly 
have been within sight of it. In the second place, 
Cook on his journey north claims to have sighted 
land, which he named Bradley Land, in latitude 
S48 to 85° N. and longitude 100° W. Now the 
existence or non-existence of this land provides a 
definite check on Cook’s narrative, and it was a matter 
for regret that the route Amundsen took after leaving 
the pole, on his journey from Spitzbergen to Alaska, 
left Cook’s track far to the east. This was, as a matter 
of fact, inevitable; Amundsen had to make _ for 
Alaska where he could get in touch with civilization, 
and get help to land his airship. To have followed 
Cook’s route down the rooth meridian west, would 
have brought him over the uninhabited North Canadian 
Islands, with a much longer journey to civilized regions. 
His actual route did indeed cross the unknown Beaufort 
Sea, where he sighted no land; but it was not to 
be anticipated that land existed here, and on the 
whole his journey must be regarded as having shown 
the possibility of a new type of transport for polar 
work rather than as having solved any important 
geographical problem. A similar journey with the 
definite object of looking for Bradley Land would be 
of very much greater value. 

The fact that open water was seen at the pole was 
a matter of chance. The polar ocean is covered with 
pack-ice, in which cracks and openings are continually 
forming and closing again. At any given point, 
there will be sometimes water and sometimes ice, 
but probably far more often the latter. Amundsen’s 
observation does not therefore contradict those of 
Cook or Peary, but confirms them. 

Although no doubt exists that the South Pole has 
been reached, there are far more and far larger blank 
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spaces on the map of the Antarctic than on that of 
the Arctic. The pole lies, at a height of about 10,000 
feet, in the interior of a great continent whose outline 
is still largely a matter of conjecture. The Ross Sea 
area, south of New Zealand, is fairly well explored ; 
the same is true of the coast lying south of Australia, 
and of the northern part of Graham Land, the peninsula 
which lies to the south of South America, and looks — 
on the map —rather like its image ina mirror. Graham 
Land forms the western coast of the Weddell Sea, 
a great bight in the continent, which forms the 
southern limit of the Atlantic Ocean. The eastern 
coast of this sea has been mapped, although no one 
has made a proper landing on it. The great sector of 
Antarctica, which lies south of the Pacific Ocean, 
and forms the connexion between the Ross Sea area 
and Graham Land, is utterly unknown. This is one 
of the most fascinating problems awaiting solution ; 
it is a virgin field for a first-rate expedition. 

Equally unknown is the sector to the east of the 
Weddell Sea, extending from about 20°W. to about 
go®° E. Here the continent probably follows roughly 
the line of the Antarctic Circle, but our knowledge of 
it is limited to one sight of it by Biscoe in 1831. The 
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interior of the continent, behind this unknown coast, 
is probably part of the great Polar Plateau, and must 
be reckoned as by far the most inaccessible region on 
the face of the globe. 

So much of Antarctica being unexplored, it is 
natural to ask what are the prospects of mapping 
the unknown regions from the air. Aerial recon- 
naissance would not be hindered by the great fields 
of pack-ice, which are the reason of so much of our 
ignorance, and, after the recent successes in the north, 
it would seem the obvious way to obtain the knowledge 
we want. But the Antarctic will be much more 
dificult to explore by air than the Arctic. The 
North Polar Basin is surrounded by land, and it is 
comparatively easy to find bases for aircraft. The 
nearest inhabited land to the South Pole is Tierra del 
Fuego, distant about 2,500 miles from it, and for 
a flight over Antarctica to be possible it would be 
necessary to form some kind of base on the continent 
itself, or to operate with a seaplane from a ship pushed 
far south into the ice. Thus many of the advantages 
of air transport would be lost, since a considerable 
expedition, equipped for a lengthy period, would be 
In fact, in the south it would appear that 
con- 


required. 
aircraft could only usefully be employed in 
junction with such expeditions, as a means of coastal 
survey in regions rendered inaccessible by pack-ice. 
There is one other serious matter to be considered : 
the blizzard winds of the Antarctic are of a devastating 
force, last for a number of days, occur at all times 
of the year, and come on with very little warning. 
An aviator caught far from his base in one of these 
winds would not have the least chance of surviving. 


Future Scientific Study. 


We have now considered some of the main geogra- 
phical problems of the polar regions which remain 
to be solved. Apart from these matters of pure 
exploration, there are many questions of scientific 
interest which require a more intensive study on the 
spot. Expeditions equipped in such a way as to be 
able to carry out work that is worth while cost money, 
and those who provide the funds are entitled to ask 
what results, commensurate with the cost, will be 
achieved. There is no doubt that the immediate 
results will be additions to knowledge of a more or less 
academic kind, rather than of any obvious practical 
utility. There are, of course, results which are clearly 
of practical value, such as the opening up of the 
whaling industry, magnetic observations—-which make 
possible more accurate magnetic charts of the oceans, 
and so are a direct aid to shipping—and lastly, the 
extremely important results to practical meteorology, 
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which must come from a closer knowledge of polar 
weather conditions. 

But, in strict honesty, the scientific man will prefer 
to justify polar research as he would any other kind of 
research. Experience has shown abundantly that 
the most fundamental and far-reaching discoveries 
are made in the search for knowledge for its own sake, 
and that such research does very frequently lead to 
results of practical importance, whereas investigations 
in which all other considerations are subordinate to 
those of practical utility are often sterile or, at all 
events, do not do much more than elaborate some 
already known principle. 

Let us approach polar exploration in the same 
spirit. Here is a huge tract of our globe still largely 
unknown ; the conditions prevailing in it are unique; 
it is certain that study of it will yield knowledge of a 
geographical, geological, and geophysical nature not 
to be obtained elsewhere. This alone should justify 


polar research. 


New Treatment of Infectious Diseases. 


NEw methods in the diagnosis and treatment of scarlet 
fever and diphtheria were described recently in a 
course of lectures in the University of London by Dr. 
R. O’Brien, of the Wellcome Research Laboratories. 
Tests are now available, and in constant use, to 
determine what members of the community are 
susceptible to these diseases, and methods are available 
who are not immune. I[n_ both 


to protect those 
or poisonous products of the 


cases the “‘ toxins,” 
causal organisms, are injected into the skin; a red 
swelling signifies that the patient is in danger of 
infection; if no effect is produced, the subject 
is immune, having suffered from the disease and, 
in virtue of that fact, being supplied with anti-toxins 
to neutralize the injected poison. In the case of 
scarlet fever it is of interest to know that, after 
years of academic discussion, the relationship of a 
well-known organism, the “‘ striptococcus,’’ with scarlet 
fever, is now proven, and that an anti-toxin which 
seems to rank little below that used in diphtheria 
is now available for treatment. 

In Germany the prevention of measles is now a 
practical proposition. The injection of the blood of a 
patient recovering from the disease into a child who has 
been exposed to infection is found to prevent the de- 
velopment of symptoms. These new developments are 
of first-rate importance in the control of epidemics ; it 
is not generally recognized how serious a drain on the 
health of the nation, and on its child life, is incurred 
through the common infectious diseases of childhood. 
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The Wisedinien id His Craft. 


By G. L. Jarratt, M.A. 


Illustrated from sketches by the author. 


‘The glad clear sound of one’s voice, the merry song, the 
Natural life of the woods, the strong day's work’’—WALT WHITMAN. 





It is laid flat upon the ground for the sticks to be 
In the making of his faggots the woodman 
has an eye to the straightness of his 
sticks, and it is interesting to watch 
his methods of cutting. Forked branches 
are cut according to the way the pieces 
would lie best in the faggot; thus, a 
branch shaped as in the illustration would 
be cut at A. The longer piece makes 
a reasonable stick by itself, and the 
shorter piece is aided in length by the 
butt piece, and lies straight with it. 
When sufficient wood to form a faggot 
is laid on the withe, the butt end of the 
withe is strung through the eye and 
drawn tight. The woodman then puts 
his foot on the eye to prevent slipping 
and twists the end in his hands till it 
doubles over itself, like overtwisted elastic, and forms 
a knot. The end is then tucked in among the 
sticks, and the faggot 

La 


To those who live where chestnut undergrowth 
abounds, the sight of the woodman at his work is not 
unfamiliar. The woods where he felled 
his poles during the winter months present 
a picture of orderliness akin to the spring- 
cleaning of domestic life. The ground 
perhaps is carpeted with bluebells, but 
from their midst will protrude the stumps 
or stubbs of the felled chestnut poles. 
These will be clean and smooth, for the 
axe of the woodman leaves the stubb 
almost as smooth as though cut with 
asaw. In this he has complied with the 
conditions of sale, which require “ the 
poles to be felled in a fair and workmanlike 
manner.’’ A month or two ago the poles 
were lying ready to be cleaned and stacked, 
but this has all been done and the poles 
cleared away from each “cant” or acre, into which 
the woods are partitioned by the woodreeve before 
the sales take place in the autumn. 


piled on it. 















The felling axe has now been laid aside, and the is complete. The - 
woodman is busy tying up his “‘ringewood”’ into cutting instrument fay 
faggots. The ringewood consists of the tops and used for this work 1s ——S— | ——__— 


— 


sidegrowths cleared from the fallen poles, and is all the bill-hook, which is 
laid in a neat ridge at one side of the cant. It has a delightful implement 
all to be tied up with “ withes”’ or faggot bonds, and to use, provided it 
stacked neatly within easy access for carting close has a good edge and is well balanced. It requires 
to a wood-road or ‘‘ wentway.” The winding of a supple wrist and provides good exercise for the 
faggot bonds is a matter needing some practice. muscles of the forearm. 

They are made from hazel-wands or any other young Other tasks upon which the woodman may now 
sapling growths which lend themselves to twisting, be engaged are the making of cleft wood or ‘‘ Chespale ”’ 
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such as the wayfarer tree and young oak. 

To make a withe, the woodman puts his foot on 
the butt or thicker end of the wand and 
grasps it some two or three feet from the tip 
with his right hand, the palm facing outwards 
in preparation for the twist over. He then 
gives two or three twists with his right 
hand, and allows the twig to double on 
itself. This it does with a curious writhing 





fencing and hurdle making. For both of these tasks 
he has to split lengths of chestnut, and to this end 
brings a “ horse ’’ into operation. This horse 
consists of two crosspieces of wood nailed 
to uprights on opposite sides, and into 
this his pole to be split is jambed and kept 
by pressure or leverage. His first care is 
to strip off the bark with his draw-shave or 
drawing-knife, a two-handled knife used by 





movement and forms a loop. Once this loop 
is formed he keeps it open with his hand 
and continues the twisting till the wand has become 
a kind of fibrous rope, and is ready to tie a faggot. 





carpenters, and when this is done he splits 
the pole with a dowel-axe (pronounced 
‘““ dole-axe.’’). The dowel-axe is a flat blade with 
a round socket, into which a round handle or dowel 
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is fitted. This is driven into the end of the pole, 
cutting across the heart of the wood and, by prising 





with the axe, a long split is made. The woodman 
puts his left hand into this split, using it as a wedge 
to keep the wood open while the axe is pushed up 
for the next prise. Much skill or knack is required 
to split a pole of any length, as without this skill the 
split leaves the centre and is said to run out. Thus 
A (below) is a piece run out, and B ts a piece properly 
lor cleft pale-fencing the lengths are split and 


The 


split. 
quartered according to the thickness of the pole. 
stakes are then tied in neat bundles ready 
for wiring. The method of tying these 
bundles is not without interest. A length 
ot cordor, betterstill, steel wire with a loop 
at each end, is passed round the bundle 
and the ends crossed. A stake is then 
passed througheach loop and pressed out- 
wards andthe workman, by kneeling in the 
centre, is able to fasten a length of wire round each 
end of the bundle. The stakes are all pointed before 
being tied into bundles, and it is worthy of note that 
a woodman, in sharpening a stake of any kind, always 
sharpens to a This 
gives a better hold in the ground than a rounded point, 


point with four clean sides. 
and is less liable to break oft. 

In hurdle-making the woodman splits his_ poles 
on the horse as for fencing, but the pole is split into 
two pieces and not quartered, it being essential to 


have broad flat surfaces. The end pieces Or heads ot 

















the hurdle are made trom the heavier pieces, and 


the slats or sleys from slimmer ones. Having split 
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his pieces for the ends, he flattens down the rounded 
sides to some extent with an axe or hatchet and 
when the ends are pointed, the pieces are ready for 
mortising. He marks the positions of his mortises 
and drills holes with a bit The 
is then cut from the mortises with a twi-bill (opposite). 
This is a bow-shaped implement with a miniature 
knife at one end and a flat chisel-like terminal at 
The knite-end is inserted in one of the 


and brace. wood 


the other. 
holes, and by prising back with the handle is made 
to cut between the two holes along the dotted lines 
as in A and, when both sides have been cut, th? chise] 























end is inserted and the | 

cut piece drawn out, | | 

leaving a clean mortise O | a 
as at B. Into the = 

mortises the ends of the st A 

slats are fitted, and the O } 

hurdle is strengthened 

with stays. l-errules | | 


are usually nailed round the tops of the heads to 
prevent splitting when they are driven into the ground. 

The completed hurdle or “ wattlegate ”’ as it is often 
called in Kent, is eight feet long. Chestnut is the 
favourite wood for hurdles. It is very dura- 
ble and strong. Ash is sometimes used, 
but ash does not split so evenly as chest- 
nut, and poles of any length in ash are 
often found to have a twist when split, 
so that the ends are not in the same plane. 

Yet another art of the woodmanis hedge 
layering. In this the young growth of the 
hedge is cut half through, bent over, and twined 
between upright stakes. The fence is then finished 
of supple ash or 
the 


otf by interlacing long “ binders ”’ 
hazel shoots, which are twined in and out of 
upright stakes, each second binder passing on the 
opposite side of the stake to the first, and thus gripping 
the stake. 

In the winter months when the woodman is felling 
his poles it is possible to note many points which 
mark the expert. A feature is the fact 
that the woodman does not cut always right-handed, 
walking round the tree, which is the usual method 
of the unskilled amateur. The expert woodman 
stands practically in one place and wields his axe 
alternately right-handed and _ left-handed, making 
first a downward cut and then a side cut which clears 
the chip. It requires considerable practice to do 
this well from the left-hand side. The result of his 
methods is that the cuts on both sides are on the 
same plane and the finished stubb is smooth and 


A slight downward slope is considered a good 


noticeable 


clean. 
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thing, as it serves to drain off rain water from the 
exposed surfaces. His axe is usually a 5 Ib. felling-axe, 
and it too is worthy of notice. Keen of edge and 
made of good steel, it is set on the haft in a manner 
different from the carpenter’s axe and hatchet. The 
woodman likes the head of his axe 
set back at an angle, so that the 
edge is not parallel with the shaft. 
The effect of this, as he says, is that 
it ‘draws.’ The blow is delivered 
with the centre of the blade, and the 
action of the hands causes the blade 
to draw through the wood towards 
the forward point of the axe. To set 
an axe-head properly in its. shaft \ 
requires care. When held edge 
upwards the edge must be in a straight line with 
the shaft, which is best made on a flat oval and not 
round, as this gives a better hold. The head of the 
shaft, which is passed into the iron socket, must be 
split or sawed down and 
the wedge driven in from 
the front with sufficient 
care that the insertion of 
the wedge does not disturb 
the alignment of the edge 
with the haft. The haft 
also is so shaped as to 
bring the grip of the right 
hand, as it slides down for the lift, somewhere in the 
neighbourhood of the centre of balance in the blade. 
It may not be generally known that the woodman 
is careful not to use his axe when there is a very 
hard frost. The writer has seen an axe which was 
so used by an inexperienced hand, and a large triangular 
piece had flown out from the blade. Frost is apt to 
make metal brittle. Both frost and wet are dis- 
tasteful to the woodman. The thawing of the rime 
on the bark and rain not only make the poles unpleasant 
to handle, but are also a source of cracked and chapped 
hands, always painful and difficult of healing. 

A saw is naturally also a woodman’s tool which 





comes in for its fair share of work. He saws the 
heavy butts and those poles which are too crooked 
to be of use in hurdle-making or fencing into lengths 
of roughly 4 ft. These lengths are stacked for firewood 
in piles known as “‘ cords.’’ A cord of wood of correct 
dimensions measures 8 ft. by 4 ft. by 4 ft. 

Though some of the old conservative woodmen still 
keep to the old-fashioned handsaw, the Canadian bow- 
saw (opposite) is now largely in use. It works more 
quickly, and by virtue of being stretched cuts better 


and more smoothly than its forebear. The writer has 
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used it constantly and recommends it. For successful 
wooding all tools must be sharp, and the expert 
woodman is an adept at the difficult task of sharpening 
and setting a saw. 

The life of the woodman is a pleasant one. It is 
spent, while it lasts, among the golden 
leaves that favour the _ pheasant, 
with the pleasing scent of fresh-cut 
chestnut in his nostrils and with the 
wild creatures as his companions. 
Foxes, vixens, and cubs play by him 
unheeding, and he 1s given the freedom 
of the woods by all its denizens. 
His one regret is that the work 
does not last the year round. For 
during the summer, while the sap is 
in the trees there is no felling done, and he has to 
find work in the fields, helping with the harvest and 
threshing till the wooding season comes round again. 
His craft dates back to very early times, and is full of 
terms and words of ancient usage. The head woodman 
is still called the woodreeve; the word 
which is almost hidden in “ sheriff ’’ or “‘ shire reeve,”’ 
here retaining its original form. The “cant,” or 
acre, into which the woods are partitioned for the 
purpose of the wood sales, is a word common in 
Chaucer’s poems ; and some of our names, é.g., Taylor 
(tailleur) and Talbot (taillebois), suggest the wood- 
cutters of the Norman period. 

Trees which are left standing when the undergrowth 
is cut are called “ Tellars,’’ a word of which the 
derivation appears obscure. Is it possible that by 
metathesis they are “ Tallers’’ to be left to grow 
tall into timber? A passage from an auctioneer’s 
catalogue of wood sales, reads almost like old-world 
literature, thus: ‘‘ All oak, beech, cherry, larch, fir, 
ash, chestnut, elm, and other timber-like trees, maiden 
oaks, and also, all tellars marked by the woodreeve 
(including 
those marked 


‘““reeve,’’ 


last fall) to be Yy nN 
’ . Vf, \' 

left standing f] . 

unhurt.’ If —_— \ 


An old-time 
craft indeed, 
full of char- 
acter and 
romance ; one 
of the few 
remaining in 
which the 
human element has not been superseded by machinery. 
Long may it so remain. 
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‘“ cwetrveless ’’ transmission has been achieved. 
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The Radio Telegraphy of Photographs. 








By T. Thorne Baker, F.Inst.P., F.R.P.S. 


Photo-telegraphy has long been the subject of experiment but it ts only within the past few months that practica: 


The author is the inventor of one of the successful systems 


which may result in photographs being broadcast all over the world. 


THE art of telegraphy had hardly become established 
on a commercial basis before the minds of inventors 
were directed towards the problem of transmitting 


writing by electricity. 
provided the first solution 
of this problem. It was 
tried in the year 15841, and 
was followed a few years 
by the far more 
instrument of 
It is a curious 
of 


later 
practical 
Bakewell. 
thing that, in_ spite 
the great advances that 
have been made both 
telegraphy and telephony, 
Bakewell’s ideas still 
represent the fundamental 
principles of modern 
photo-telegraphy. 

The reader 
that twenty years ago sim- 
ple portrait photographs 
were transmitted 
trically by a 
dependent’ on 
invented 
Arthur Korn, a 
of the late 
Roéntgen. A 
Korn 


in 


will recall 


elec- 
system 
selenium 
by Professor 
colleague 
Professor 
later 
trans- 


year 
in 
mitting quite complicated 
pen-and-ink sketches, and 


succeeded 


Bain’s 


A 


chemical 


PELEGRAPHED 


the apparatus he used for the latter purpose 


telautograph 


tone photographs with considerable success. 


telegraph 


‘Hy. 


Fic. 


the 


was eventually made to transmit half- 
Many 


inventors entered the field about this time, but picture 
telegraphy was looked upon as impracticable owing 


to the heavy cost involved, and there followed a period 


of many years 


until the end of the war, in fact 


during which this fascinating science was left severely 


alone. 


During 1909-1910 some hundreds of photographs 


were from 


telegraphed 


Manchester 
London by means of a comparatively simple apparatus 


and 


Paris 


to 





.. 
PHOTOGRAPH OF 
lransmitted at the Bell Telephone Laboratory, U.S.A. 





which I had worked out for a London newspaper. 
This apparatus was based largely on the work of 
Bakewell and Korn, and varied from other systems 
by the fact that the photographic method of reception 
was abandoned, and a 
cylinder covered by paper 
discoloured by an electric 
current, rotated under a 
metal stylus, was used to 
record the photograph. 
The rapid growth of 
wireless telephony = and 
the extraordinary interest 
in wireless matters evinced 
by the general public, 
suggested the devising of 
by which 
could 
the 
speech. 


some 
photographs 
broadcast with 
ease aS music 
The problem involved was 
clearly to translate the 
somewhat elaborate and 
delicate mechanism ot older 
apparatus into an inexpen- 
sive machine of the same 
i | order simplicity and 


i 


means 
. be 


same 


vil 


Or 


ot 


+ slim i [) mass scale reproducibility 

" as the phonograph or 

ne a sewing machine. Such an 
PRESIDENT COOLIDGE. c 

apparatus has now been 

successfully used = over 


many miles by wireless, and there are reasons tor 
hoping, as the result of these tests, that the practical 
broadcasting of photographs, sketches, music script, 
and writing will be carried out on popular lines. 

The problem resolves itself naturally into two parts, 
transmission and reception. The radio transmission 
of a photograph necessitates analysing the image to be 
telegraphed into a very large number of minute units 
or densities which are made to control the output of 
the wireless transmitter. 

If a photograph is copied through a glass screen 
made up of parallel black lines and clear spaces, the 
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screen being placed a certain specific distance in front 
of the photographic plate, the image will be broken up 


HE 
Co D ff C 
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Fic. 2. 
DIAGRAM SHOWING ARRANGEMENT OF APPARATUS FOR THE 
WIRELESS TRANSMISSION OF PHOTOGRAPHS. 


into lines, and these lines will vary in width in 
accordance with the varying densities composing the 
image. A line negative of this type is then printed 
upon a sheet of thin copper coated with fish glue, 
rendered sensitive to light by potassium bichromate. 
After a short exposure to an enclosed arc lamp, the 
copper sheet is washed in cold water, when the 
unexposed fish glue is washed away; the exposed 
parts will have been rendered insoluble and _ will 
remain on the metal. 

Suppose such a line photograph in fish glue (insulator) 
on copper (conductor), be mounted on a metal cylinder 
D in Fig. 2, and that this cylinder be revolved beneath 
a needle or stylus A to which is imparted a lateral 
motion in the manner of the phonograph. The metal 
stylus will thus traverse in the form of a long spiral 
line the entire surface of the photograph, and as the 
wide or narrow lines of fish glue composing the image 
come beneath it, the flow of current from the battery E 
to the receiving cylinder C will be interrupted for 
periods corresponding to the thickness of the lines. 


The Receiving Apparatus. 


The right-hand side of the diagram represents the 
receiving apparatus, which is identical in pattern 
with the transmitter except for the fact that instead 
of the steel needle or stylus, a rather blunt platinum 
needle B is used. Around this cylinder C is wrapped 
a chemically-prepared paper, and B being connected 
with the positive pole of the battery, each time the 
needle A is in contact with the metal in between the 
ish-glue lines current will flow, and an electro-chemical 
mark will be recorded beneath B. Each time a fish- 
glue line comes beneath A the current will be 
interrupted and the paper will remain white. It is 
thus not difficult to see that if a negative image be used 
on the transmitter, a reproduction in positive will 
be obtained on the receiver, or vice versa. The 





whole method of reproduction is thus extremely 
simple and straightforward. 

In order, now, to effect a wireless transmission, 
we have merely— in the case of the sending instrument 
—to apply the currents to the operation of any con- 
venient form of wireless transmitter; actually, the 
contact periods are used to short-circuit the condenser 
in the oscillating circuit. The impulses so radiated 
will be picked up on the receiving aerial in the usual 
way, and after amplification, will be passed through 
the platinum needle of the receiving cylinder, reforming 
the picture in the manner described later. The 
function of the receiving apparatus is clearly to 
convert the signals picked up’by the aerial into visible 
marks, and to assemble them in their correct sequence. 
With a transmitting set such as is used for broad- 
casting purposes and a two- or three-valve set used 
a few miles distant, it is not difficult to obtain a current 
of one and a half or two milliamperes ; currents of 
this order, in fact, are frequently employed for the 

operation of a 

E loud-speaker. The 

ror; figure of merit of 

-" the receptive 

apparatus is thus 








M defined, and what 

| A P is necessary 1S a 

B 5  comcue marking device 
Q which will with 

a this amount of 

RECEPTION UNIT DESIGNED BY THE AUTHOR. current provide 


marks of sufficient 
strength on a piece of paper attached to the receiving 
drum, revolving with a peripheral speed of five inches 
per second. 

In most other systems of photo-telegraphy a 
photographic receiver is used. The current, either 
intermittent or continuous, is made to actuate a string 
galvanometer or oscillograph which regulates the 
amount of light falling upon a piece of sensitive 
photographic film. As the current at each instant 
is a measure of the density of the photographic image, 
the galvanometer allows a proportionate amount of 
light to fall on the film, so that on development a 
reproduction of the original is obtained. A wired 
picture of this type, kindly supplied by the Bell 
Telephone Laboratory of America, is reproduced in 
the accompanying illustration (Fig. 1). In designing 
the ‘‘Izon’”’ apparatus my chief aim was to produce 
a very simple apparatus that could be worked without 
any skill; it is hardly necessary to point out that 
with any form of galvanometer some skill is required 
to adjust the apparatus previous to receiving a picture. 

















I therefore adopted the “ pole-finding ”’ 
paper already used in history by Bain, Bakewell, 
and in the Thorne-Baker telectrograph used in London 
many years ago. 

It is well known that 
tests for 1odine is starch paste, which it turns a deep 


one of the most sensitive 


violet. 
through a piece of paper wetted with starch paste 


Consequently, if we send an electric current 


solution containing a soluble iodide, and use a platinum 
stylus or needle tracing over the surface connected 
with the positive pole of the incoming current, each 
current will produce a mark due to the liberation of 
iodine at the anode. After a good deal of experiment 
it was found possible to produce a paper which would 
respond to three or four hundred distinct telegraph 
signals per second, with as little current as half a 
milliampere. Moreover, the marking could be made 
permanent, although the usual stain made by iodine 
on starch paste is very The receiver 
I designed therefore consists merely of a cylinder 


evanescent. 


driven by a clockwork motor at the rate of one 
revolution in each second, with a platinum stylus 
mounted on a holder which travels along the length 
of the cylinder as in the transmitter. The stylus is 
connected with the positive terminal of the loud- 
speaker and _ the the negative. <A 
negative bias is required to equalize the continuous 


cylinder with 


current trom the valve. 
Obtaining Synchronism. 


A dithculty that will at once suggest itself to the 
reader is the obvious necessity for keeping both 
cvlinders running in absolute synchronism, for if they 
ran at different rates it is perfectly clear that no 
intelligent reproduction of the original could be made. 
[t is this difhculty of synchronizing which has stood 
in the way of any attempt at wireless photo-telegraphy 
for many years, and it is perhaps of interest to mention 
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Fic. 5. 
THE RECEIVING APPARATUS AT WORK. 


It is operated bv an ordinary two-valve wireless telephony set. 
} ‘ 


that the method I have adopted in the apparatus 
now being used is almost identical with that suggested 
by me in a Royal Institution discourse in I1gI0. 

It is each instrument makes 
revolution every The cylinder is revolved 
by a direct drive through a small worm gear from 
a carefully tuned clockwork motor. The speed of 
the motor is so arranged that the revolution is com- 
At the end of its 


contrived that one 


second. 


pleted in rather Jess than a second. 
revolution, however, the cylinder C (Fig. 3) 1s stopped 
by means of a metal rod A which strikes against a 
check B; this check can be removed by making the 
magnet M attract the armature Q, as will be seen in 
the diagram. On the right is seen a pendulum P, the 
time of swing of which is exactly one second. At 
the end of a complete swing a contact is made with 
a light spring Kk, and this closes the circuit of the 
battery E and the winding of the electro-magnet. 

The cycle of events is thus as follows :—The drum 
completes its revolution in slightly less than the 
one second allotted ; the cam A then strikes against 
the check B; at the completion of the second the 
pendulum contact throws the magnet into action; 
the check is released, and a fresh revolution is begun. 
Thus any error in the speed of the motor is automati- 
cally compensated for once in each revolution. Exactly 
the same arrangement is used on both transmitter 
and receiver, so that all one has to do before beginning 
a Wireless transmission is to listen in the telephones 
and make sure that the clicks of the synchronizing 
contacts are reasonably simultaneous. 

In the Royal Institution lecture referred to, the 
use of a chronometer was suggested, one hand of 
which wiped against fixed spaced contacts on the 
periphery, so as to give the required synchronizing 
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sionals at the necessary intervals. A chronometer 
of this kind has recently been tested with highly 
satisfactory results, and will in all probability replace 


the pendulum in the commercial model. 


Future Possibilities. 


The small portable apparatus which has_ been 
designed for broadcasting or general work is seen in 
Fig. 4. This little machine will transmit or receive 
a picture five inches by four inches in two and a half 
minutes, and is of such simple design that it can be 
operated by an amateur without previous experience. 
Any two-valve or bigger receiver capable of producing 
one milliampere or more of current is sufficient for 
its operation, and the type of picture with which it will 
deal is similar to that shown in Fig. 1. The actual 


SCIENCE AND FREEMASONRY. 
To the Editor of DISCOVERY. 
SIR, 

Professor Irvine Masson justifiably attacks certain 
details of my article on Bacon. 1 find that I quoted Glanville 
from Senator Witteman’s ‘‘ Histoire des Rose Croix ’’—"* d’apres 
Glanville chapelain de Jacques ter il fonda réellement une 
association dasis le brit d’experimenter cet oeuvre.” The 
Senator and I were wrong. 

As to Boyle not being a founder of the Invisible College, 
he at least joined in the first year. If human nature has not 
changed, it is possible that the group of older men persuaded 
this rich and well-connected young gentleman to put up funds 
for the organization. The invisibility quantum may have been 
just as much connected with the lack of cash as the lack of 
premises. I can imagine that a circumstance of this kind 
might be a commonplace of knowledge in the tap-room of the 
taverns where they met, yet escape record in the chronicles ot 
the society. There are learned societies in little better case 
to-day. 

The names of a dozen other club leaders are interesting and 
useful. It is to be hoped that we shall be able to trace some of 
them in Masonic associations, but unfortunately the records 
of that period are extremely scanty. Continental tradition 
has always affirmed a close connexion between the Rosicrucian 
concept and the conception of systematised science regularized 
in the Royal Society of the late seventeenth century. The 
foundation of Grand Lodge in England is officially given as 
1717, and by that time the original political orientation had 
altered. Reform was necessary to meet the changed situation 
due to the exile of the Royal House. 

A few competent investigators are now examining some of 
the seventeenth-century associations from the Masonic point 
of view. It may be that traces will be recognized, but it does 
not follow that they can be interpreted or will fall into place 
A good deal of material 


giving a sound historical picture. 
indicates Rosicrucian influence, but is not essentially Masonic 
in the sense of eighteenth-century true and accepted Free- 


NO 


wn 
ci 


reception of a picture on the receiving instrument 
is seen in Fig. 5. 

Such a system can, of course, be used for broad- 
casting the photograph of a missing person, a criminal 
or his finger-prints. It will enable ships at sea to 
supplement their wireless newspapers with actual 
photographs of passing events, and will make possible 
an interchange of wireless photographic “ news ”’ 
between the continents. 

There are many workers in the field of photo- 
telegraphy to-day, several of whom have secured 
admirable results. I should like to make it clear 
that the instrument described in this article is intended 
specially for popular broadcasting, and would require 
considerable modification for newspaper service or 


long-distance telegraphy. 
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Masonry, and is doubtful if suggestive evidence, but it is what 
we anexpect of the time before organization came in. 

The organizing and political force appears to be largely the 
result of Moray’s ettorts, and considering the age, an analysis 
of his recommendations or patronage might yield illuminating 
results. The outstanding fact remains. We find the same 
small but dynamic group in Freemasonry and in the early 
Royal Society, and we know that about this time the original 
organization of speculative Freemasonry took shape. It is 
logical to assume that there was some practical reason for this 
philosophical and political phenomenon, for men of the class of 
Lord Moray, Wren, Locke, and Ashmole were not time-wasters. 
Bacon’s ‘‘ Nova Atlantis’? may perhaps have been simply 
a scenic setting for a less idealistic political association fostered 
by Moray and dignified by the presence of philosophers who 
were sincere and were trying to carry out the philosophy outlined 
by Bacon. 

If we put tradition (which bids us accept certain legends as 
fact) out of court, the suggested association of English Free- 
masonry and the Royal Society is anyway an entertaining 
hypothesis. It commands at present only a few scattered facts 
relating to individuals, but it furnishes that essential thing— 
a motive. The concept of an organization which would in 
time of emergency keep alight the newly-lit lamp of science 
and the search for truth, may seem strange to us in these days, 
vet there is much in certain rituals which takes on a new value 
and a new intelligibility if we think of it in this light. I can 
only hope that the suggestions brought forward will interest 
students and direct attention to a field where interesting results 
may be expected. I have replied personally to a few letters 
from interested students of Masonic history, but as corres- 
pondence makes claim upon my scanty leisure, | would be 
grateful if this matter could be left in abeyance until the searchers 
now at work have accomplished more and approach a time 
when publication may be considered. 

Il am, Sir, 
Yours faithfully, 


London, June, 1920. HvuGH B. C. POLLARD. 
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The Month's Wireless Developments. 


IMPERIAL WIRELESS. 
By F. H. Masters. 


Ie dit y of “* The lelectriu had 


Dei por verbial characteristics of those in whose veins British 


blood flows are nowhere 


between the Mother Country and the outlying portions of the 


better exhibited than in the relations 


empire In normal times the inhabitants of each part of vast 
their own sweet wavy and regard each other with 
an amused When, 
arises, as it did in 1914, it is with something of surprise that our 


territory go 


tolerance however, a common danger 


enemies realize that the tres which link us together are more 


closely knit than would superfi lally appear This state of 


things, the polit il aspects of which it is not mv province to 
discuss. 1s not a little due to the comparative ease with which 
the various parts of the Impire can now communicate with 


each other: and it is not too much to say that the greater that 


ease of communication the looser will our relations appear and 


the closer they will actually be 

This applies not only to politics, but also to commerce and, 
while it is true that trade follows the tlag, it is also true that 
industry is maintained by the submarine cable and the 
wireless station It will be generally admitted, therefore, that 
both for high political and commercial reasons, easy and efficient 
parts of the kEmpire is 


intercommunication between all 


essential, and were this not an Imperial number the statement 


country in the world 
This being so, it 1s pertinent to ask What has been 


An attempt Is made here 


might be extended to include every 
done 


to establish such communication ? 
brietly to answer that question. 
Disadvantages of Cables. 


ll ntil the vear 1002 telegraph communication between the 


various parts of the Ikmpire was maintained by submarine 


cables. These cables still carry, and will continue to carry, 


a great deal of trafti But they have certain disadvantages 
In war-time they are exposed to enemy attacks, they are 
expensive to manufacture and lay, and obviously to serve 
sparsely populated regions by this method would mean excessive 
inadequate return. Wireless 


capital expenditure and an 


communication therefore otters an excellent 
means of communication, especially as the signals transmitted 
Wire- 


less also is largely immune from enemy attack, and is much 


complementary 
from one station can be picked up by hundreds of others 
cheaper to inaugurate and maintain. There is this difficulty, 
however, that while communication by cable 1s secret, com- 
munication by wireless is open, so that not only can the signals 
be picked up both by authorized and unauthorized persons, 
but they may be interfered with by other stations. For political 
reasons it was, therefore, decided as long ago as 1911 that 
pmperial wireless stations should be State-owned and State 
operated, and in the following year a contract was entered 
into for the erection of six stations covering the larger portions 
The war prevented the fruition of this scheme, 
lagged sadly behind other 


of the Impure 
with the result that by 1918 we 
countries 

lortunately, however, Lord Milner—during the period ct 
post-war reconstruction, realized the importance to the Empire 
therefore suggested the 


ot w idespread communication He 


establishment of a system whereby news radiated from England 


could be picked up either direct or through relay stations in 


any part of the kmpire. A Committee was appointed, under 
the chairmanship of Sir Henry Norman, to examine the position, 
and they found among other things that though 


wireless communication had made no progress, the improvements 


Imperial 


in wireless equipment, owing to the experience gained during 


the war, had been very great. The Committee, therefore, 
suggested that very large wireless stations should be erected 
in England, Egypt, East Africa, South Africa, India, Singapore, 
Hong Kong, and Australia, so that any given station would be 
able to communicate direct with those nearest to it, even under 
the worst conditions. At that time, only six years ago, this 
was a revolutionary suggestion, as no station of such a size 
had been built. Unfortunately politics again stepped in and 
nothing was done until 1923, when the Government decided to 
erect a station which should be powerful enough to communicate 
This is, of 


course, the Rugby station, which will provide not only world- 


direct with any Dominion except New Zealand. 


wide telegraph communication, but telephone communication 


with the United States and Canada. Incidentally, it has 
justified the recommendations of the Committee to which we 
have just referred. 

In the meantime technical progress has not halted, and the 
perfection of the beam system has introduced a new factor into 
Imperial wireless. As a result it has been decided to build 
two-way beam stations so that communication can be established 
between Canada, Australia, South Africa, India, and England 
by this means. These stations, as is well known, transmit 
their signals within an are of only 30 degrees, and in doing so 
consume comparatively little power. There is less interference 
than is the case with “all-round ”’ stations, and the capital 
outlay is also less. The position therefore is that before the 
end of this year the Empire will possess the station at Rugby, 
which will enable world-wide and medium range communication 
established on the long-wave world-wide 


to be system, 


communication on the telephone 


system, and 
In addition, there 


short-wave 
communication with a range of 4,000 miles. 
will be long and short-wave medium power stations at Leafield 
in Oxfordshire and at Abu Zabal in Egypt, and four sets of 
England 


beam stations for duplex communication between 


and the Dominions. 


The Imperial Wireless Chain, 


All these stations will only form the first, though it is the 
most important link, in the Imperial Wireless Chain. Means 
must also be adopted whereby messages sent from England 
to a Dominion can be retransmitted to any part of the vast 
territory. This is obviously a case for broadcasting. For- 
tunately broadcasting has been taken up as rapidly in the 
Dominions as in the Mother Country, and all that is required 
therefore is the linking up of the facilities, a matter which it 
should not be difficult to arrange. 

Even these developments do not exhaust the capabilities of 
Imperial wireless intercommunication whose objects are, as 
Dr. W. H. Eccles has well put it, the facilitation of mutual 
trade by rapid and cheap communication and the fuller inter- 
change of opinion between all the sections of the Empire so 
that its social influence on a large scale will be comparable 


to that of broadcasting on a small scale. 
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IMPERIAL BROADCASTING. 
By Edward Liveing, M.A. 
Manchester Station Director, B.B.C. 
THE strategical and commercial importance of Imperial Wireless 
is, | understand, dealt with in another article in this issue by 
Mr. Masters. While wireless telegraphy and telephony are 
playing their part in linking up the Empire in what may be 
termed a material way, wireless broadcasting is playing a no less 
important part in giving expression to British culture and the 
British language. Indeed, broadcasting has developed so 
rapidly in all parts of the British Empire that it is extremely 
difficult to keep up to date with it and to summarize adequately 
in a small space what our brothers and sisters have achieved 
in our far-flung dominions. In this country, as everyone knows, 
an interesting literature has already grown up about the many 
social problems of broadcasting. It is impossible in the limits 
of this article to describe, for example, at any length, the attitude 
of Australians to the educational side of wireless or, say, the 
response of Canadians to musical programmes of a high standard. 
I must content myself with a summary of facts, and hope to be 
able to deal more comprehensively with the cultural aspect of 
broadcasting in the dominions in some_ future number 
of Discovery. 
Australia. 

In Australia two classes of broadcasting stations have grown 
up. Stations of the first class are run by important companies 
which collect licence fees due to their respective stations, such 
licence fees being subsequently placed in bulk at the disposal 
of the Federal Postmaster-General. The money so collected is 
then divided again among the various stations in proportion 
to their power, range, and importance. These stations are 
also permitted to insert advertisements in their programmes 
for the purpose of adding to their revenue, but not more than 
thirty minutes in any complete programme may be devoted to 
advertising, and not more than one hour in any consecutive 
twelve hours. First-class stations in Australia comprise two 
stations in Melbourne, one opened in October, 1924, and the 
other in January, 1924; two stations in Sydney, opened in May 
and November, 1923, respectively ; one station in Adelaide, 
opened in January, 1925; one station in Perth, openedin January, 
1924; one station in Brisbane, opened in July, 1925, and one 
station in Hobart, opened in August, 1925. All these stations, 
with the exception of one of the stations in Melbourne and one 
in Sydney, have a power of 5 kW. 

The second-class stations belong to small firms and amateurs. 
They broadcast news and all kinds of compositions of lesser- 
known composers. Advertisement forms their chief source of 
revenue. The most powerful of these second-class stations is 
the station with the call sign 2K Y, which is run by the Sydney 
Trades and Labour Council and has a power of 1.5 kW; the 
remaining second-class stations are all well below the 1 kW. line, 
and comprise stations in Melbourne, Mildura, Wangaratta, two 
further stations in Sydney, stations in Newcastle, two stations 
in Randwick, two stations in Bathurst, two stations at Brisbane, 
a station at Rockhampton (run by the Queensland Government), 
and one at Parkside. 

Canada. 

Canada took to broadcasting in 1922, and like Australia has 
made rapid headway. Much pioneer work has been done in 
Canada by the Canadian National Railways, which have estab- 
lished a chain of stations right across the continent, including 
Moncton, N.B., Montreal, Ottawa, Toronto, Winnipeg, Regina, 
Saskatoon, Calgary, Edmonton, and Vancouver. Vancouver 
was the last of this chain of stations to be opened (in the late 


1 


summer of 1925), and is one of the most modern and up-to-date 
of all stations in Canada. There is also a large number of other 
stations, most of them run by firms with a view to advertising 
manufactured products, or by newspapers for the purpose of 
publicity. An interesting development that took place in 
Canada early this year was the formation of an association 
comprising all the broadcasting stations throughout the country, 
and which is called the Canadian Association of Broadcasters. 
A charter has been obtained for this Association under the 
Companies’ Act, and the idea of the Association is to improve 
the standard of broadcasting, to make a greater appeal to 
owners of receiving sets, and to spread a greater knowledge of 
the country and its opportunities. 

The ordinary listener’s licence fee is one dollar a_ year. 
Amateur transmitting licences are 10s. 6d. a vear, and all broad- 
casting stations have to pay a licence of {10 a year. The 
money so collected is used by the Radio Branch of the 
Department of the Marine and Fisheries for the improvement 
of radio generally, from the lessening of interference to the 
installation of new apparatus for life-saving purposes at sea. 

South Africa. 

The South African Government has interested itself for many 
vears in the possibilities of wireless telegraphy. The broad- 
casting service for the dominion was inaugurated in 1924 with 
the installation of a transmitter at Johannesburg. The chief 
stations are Johannesburg, working on a power of 1} kW., and 
Cape Town and Durban, each working on 6 kW. The company 
responsible for the Johannesburg station was formed under the 
title of the Associated Scientific and Technical Broadcasting 
Company ; Cape Town is run by the Cape Peninsular Publicity 
Association, and Durban by the Municipality. The listener’s 
licence 1s 5s. a year, but for the actual reception of transmission 
he also has to pay a further fee varying from {£2 to £6 a year, 
the higher fees being payable by public halls, hotels, and so 
forth. These fees constitute the income of the broadcasting 
organization. 

The Bill introduced in the House of Assembly by the Minister 
of Posts and Telegraphs last March was devised to give entire 
control of broadcasting in South Africa to the Postmaster- 
General, and authorizes him to establish, operate, or take over 
any radio station licensed under the Act. 

Other Dominions and Colonies. 

Up to the late autumn of 1925, broadcasting activities in 
[India were chiefly confined to the British language, catering, 
as the Calcutta and Bombay stations did, for the British colonies 
in those two cities. A few native concerts have, however, 
been given from these stations, and now India hopes to have 
five broadcasting stations, and is paying careful attention to 
the matter of polyglot transmissions. When it is said that, 
to make a programme intelligible all over India, announcements 
would have to be made in no fewer than thirty-two different 
languages, the difficulty of the Indian broadcasting problem 
will be realized. 

Broadcasting in Ceylon had its inauguration with the opening 
of the Colombo station for broadcasting at the beginning of this 
year by the Governor of Ceylon, Sir Hugh Clittord. The power 
of this station is 13 kW., and it can be increased to 2} kW. if 
necessary. 

In New Zealand a private broadcasting company in the 
autumn of last year entered into an agreement with the Govern- 
ment to erect four new stations at Auckland, Wellington, 
Christchurch, and Dunedin. The agreement ensures to the 
Company 25s. of the 30s. licence fee to be paid by the listener. 
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Book Reviews. 





Practical Ultrva-Violet Light Therapy. By J. CLYDE MACKENSIE, 
M.B., M.R.C.S., and A. A. Kinc. (Ernest Benn Ltd. 6s.). 
There can te few members of the medical profession who 
would be prepared to deny that ultra-violet therapy is one of 
the revolutions of the present age. Perhaps, however, one of 
the most remarkable facts associated with artificial light treat- 
ment is that practical results have outpaced _ theoretical 
conceptions ; and although from the standpoint of medical 
science no definite and satisfactory explanation of its curative 
properties upon the human body has as yet been advanced, the 
highly beneficial efiects have been established beyond all doubt 
and, as the authors so rightly say, their substantiation is within 
the power and means of any medical man who will give the 
practice a fair trial. As an unusually conservative nation we 
are invarial ly slow in our appreciation of outstanding discoveries 


‘ 


r departures that appear at first sight to be of so sweeping a 
character that they instinctively arouse our distrust and 
frequently leave us in an exaggerated state of mental scepticism. 
U]tra-violet therapy has proved no exception to the rule, the 
result being that other nations, notably America and Germany, 
have for long enjoved the advantages of the new science while 
we in this country, instead of concentrating on its benefits, 
have spent years in quibbling over its imaginary dangers. 
It has been argued time and again that the mercury vapour 
lamp is an appliance that should be rigidly restricted to the 
consulting room of the specialist or the special ward of the 
recognized clinic. There would almost seem to have been 
deliberate attempts to deter the average practitioner from 
caining a knowledge of its simple application and therapeutic 
properties, but fortunately the general public is itself now 
taking a hand in the matter and is tending to force the pace 
in those circles where apathy formerly prevailed. 

It cannot be said that the literature dealing with artificial 
sunlight treatment is scanty, for some excellent standard works 
have appeared both in America and Germany, while in this 
country there are a few volumes which are of recognized value. 
Those who have studied the greater part of the published 
literature will, however, probably have been struck by the 
fact that there is too much repetition amongst the various 
authors, that far too much space is given to the discussion of 
details of the various lamps available, and that the information 
in so many cases gives the impression of having been collated 
from the same sources rather than representing the first-hand 
views and experiences of the authors. It is refreshing to find, 
therefore, that in the volume under review there is a definite 
attempt to break away from conventional descriptions, and 
it will at once be patent to the reader that the authors are not 
only familiar with all aspects of their subject, but they display 
an enthusiasm which should breed a good deal of confidence 
amongst those practitioners who are setting out to learn tha 
means of applying this form of treatment. 

Perhaps the most important, and certainly the most 
interesting, chapter in the book is that which deals with the 
action of ultra-violet radiation upon living persons. Innumer- 
able and contradictory hypotheses have been advanced, and 
while the most popular theory imputes the effects of the rays 
to absorption by the blood stream (serum and corpuscles), 
the authors do not accept this contention as adequate. It 1s, 
in fact, their view that the therapeutic action takes place upon 


and through the nervous system. In brief, immediate nerve 


stimulation (that of the pain-sensing nerves being of particular 
importance), is followed by stimulation of the nerve control of 
endocrine organs, and thence to the regulation of metabolism. 
The book is well worth its cost if only for the interesting 
deductions contained in this last chapter, deductions which, 
though possibly a long step from finality, at least bear the 
mark of originality, and which should certainly go some way 
towards advancing the quest of a final solution a stage further. 
A. M. 


Chemistry in Modern Life. By SVANTE ARRHENIUS. (Chapman 
& Hall Ltd. 15s.). 

This is one of a series of volumes dealing with the influence of 
science on civilization, translated from the Swedish by an 
American, Dr. C. S. Leonard. The author is the well-known 
research worker whose theory of ionization in solution, put 
forward nearly forty years aso, has done so much to advance 
knowledge of physical chemistry in our time. The book is 
simply written and is not advanced in any sense. It is indeed 
much less technical and consequently much more easily read 
than the majority of books which attempt to popularize some 
of the more important influences and uses of modern chemistry. 
If this is an error, it is certainly one on the right side, for it is 
more and more being realized by writers of books for the general 
public that when they write of scientific matters it is nearly 
impossible to be too simple or too plain. The simplicity of the 
text and the world fame of the author should commend this 
book to readers 

Several chapters are of an historical nature dealing with early 
ideas of the constitution of matter and first attempts at carrying 
out on a small scale operations which are now of great industrial 
importance. There is a chapter on the cultural value of silica, 
the basis of glass and porcelain ware; another on the chemistry 
of the earth’s crust; and a third, of great topical interest, on 
ores and fossil fuels of which coal is the most familiar. It is 
interesting to know that there is sufficient coal in the world to 
last us at the present rate of consumption for a thousand years. 
Most of this reserve is either in the United States or in 
China. Fuel oil, on the other hand, is much less abundant, 
and unless new supplies are forthcoming the stock available is 
not likely to last beyond the present century. 

Some of the other subjects discussed by Dr. Arrhenius are: 
sources of energy such as the wind, the tides, and solar radiation ; 
dyes, perfumes and drugs; cellulose and rubber; and the 
relation of chemistry to the production of wheat to make into 
bread. The last chapter is concerned with the conservation 
of the treasures of Nature—coal, petroleum, the precious metals, 
copper, fertilizers and so forth, and although these steadily 
diminish owing to wastage with the advancing years, the author 
is well aware that new materials and processes will arise to take 
their places ; the metal of the future, for example, is aluminium, 
and there are almost unlimited supplies of its raw material. 
After a critical survey the author concludes that the supplies of 
coal and petroleum alone are likely to cause us serious anxiety. 
He urges that however rich a country may be in natural resources 
it should never, in any circumstance, waste any of these. 

he. &. 


The Nematode Parasites of Vertebrates. By WARRINGTON 
YoRKE, M.D. and P. A. MAPLESTONE, M.D., 1.5.0. 
(London: J. & A. Churchill, Ltd. 36s. net). 

‘The Nematode Parasites of Vertebrates’’ is a_ most 
invaluable work, but one extremely difficult to review, for it 
consists almost entirely of long lists of round-worms copiously 
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illustrated with the most useful diagrams ; but these lists do not 
admit of much literary treatment. One of the great merits of 
the book is its indices, which are quite invaluable. There is 
also a list of some 700 papers dealing with the subject. The 
literature of the subject is indeed enormous and so widely 
scattered that work on the group has been hampered for years 
for want of such a work as that now produced by Professor 
Yorke and Dr. Maplestone. 

The authors have confined themselves to description and 
classification of the genera. The task of attempting to deal 
with the species would have been far too great, and the material 
on which such a description could be based is, to say the least 
of it, very incomplete and unreliable. Nevertheless, after the 
description of each genus a list of the species is given with, as far 
as possible, their hosts. 

There is what it is fashionable to call nowadays a toreword, 
though why it should not be called a preface is not clear. This 
foreword is by the well-known American authority, Professor 
C. W. Stiles. Professor Stiles contrasts the early spirit of such 
authors as Rudolphi, Dujardin and Diesing, which he regards 
as seeking knowledge for the sake of knowledge, with the present 
tendency to seek knowledge for the sake of its potential practical 
application to human and animal welfare. But, as he says 
farther on, ‘‘ The time will never come when a man or woman 
can apply knowledge without first gaining it. Applied science 
can never divorce itself from abstract science ’”’; and he dwells 
quite properly on the wonderful saving of time which the work 
before us will bring about for the numerous investigators of the 
round-worms. 

There is a very good section on the primary sub-division of 
the Nematode. The only thing we regret is that there is no 
attempt—but possibly that would have taken too much spoce— 
to give any account of the anatomy of the parasites, and what 
is still more important, one misses an account of the best method 
of killing and preserving these most difficult creatures. 


A Study of the Oceans. By JAMES JOHNSTONE, D.Sc. (London: 
Edward Arnold & Co., Ltd. tos. 6d.). 


Professor James Johnstone has written with his usual ability 
a very fascinating work on the oceans. The more technical 
part of the volume deals with the geological history of the seas, 
and the last three chapters deal respectively with the Atlantic, 
the Pacific and the Indian Oceans. But the general reader will 
be more interested in the very fascinating account the Professor 
gives of the history of those who sought their ways across the 
great waters. 

Beginning with Homer he points out how vastly the knowledge 
of the geography of the seas of the great poet diftered from that 
of the seventh to the third century B.c. Eratosthenes of Cyrene 
(276-196 B.c.), was the custodian of the Alexandrian Library, 
and it was to him we owe immense advances in our knowledge oj 
geography ; he knew that the earth was spherical ; he measured 
the circumference of it; he used parallels of latitude and 
introduced meridians, the former being named after places 
through which they severally passed. 

The advent of Mahomet and the establishment of the Ottoman 
Empire made the old trade routes insecure for European mer- 
chants, and when the Byzantine Empire fell in 1453 trade 
routes became even more perilous, so that by the middle of the 
fifteenth century the western sea-going traders were seeking 
new roads to the riches of the East, routes along which the 
spices and gold and gems in which they trafficked might be 
brought. There is a short but fascinating account of Marco 








Polo and his brother and their nephew. His travels in Asia 
and through the Straits of Malacca, Sumatra, the Andaman 
Islands, the Persian Gulf, Roumania, cover an itinerary which 
few travellers can attempt even to-day. 

As an example of the pleasant style in which the book is 
written we may quote the account of the division by the Pope 
of the new lands which had been discovered by Columbus : 

“So, on the 4th May, 1493, the Pope, Alexander VI, 
had a globe brought to him and then, with his own hands, 
and in the presence of his Cardinals, he traced a line running 
down the Atlantic Ocean from the North to the South Pole 
and distant a hundred leagues to the west of the Azores, 
or the Cape Verde Islands. [These were supposed to be 
on the same meridian, so inaccurate were the methods of 
determinning longitude in those days.}] All lands to the 
west of this line were to go to Spain, with all new lands 
that they might discover there. All lands to the east of the 
line discovered, or to be discovered, were to go to Portugal. 
The privileges that were thus allocated to the rival kingdoms 
included the exploitation of the resources of the new lands ; 
the dominion over the peoples resident there ; the monopoly 
of trade with these lands and the monopoly of navigation 
in the seas adjacent to them.”’ 

The book is illustrated by many maps and is provided with 


an adequate index. A. E. S. 


The Yearbook of the Universities of the Empire. 1926. Edited 
by W. H. Dawson. (G. Bell & Sons Ltd. 7s. 6d.), 

The university calendar and other such official literature is 
bound, from the nature of its purpose, to be lengthy and often 
tedious. It must set out in full every regulation relating to 
organization, and amid this mass of detail it is almost impossible 
to trace any connecting thread. In consequence calendars are 
wholly lacking in general interest, and present a difficult task 
to the student of university affairs who would obtain a com- 
prehensive idea of organization and of the relation of one 
institution to another. 

Hence the universities Yearbook, which is now in its twelfth 
year of publication, will always find a welcome, both as a means 
of co-ordinating particular information and as an exhaustive 
guide to the Empire universities as a whole. The admirable 
introductory summary of the state of university affairs in each 
dominion, for instance, is most valuable, while the members 
of the faculties, regulations and practices are listed for each 
institution. As Professor A. P. Newton wrote recently on the 
subject of Empire universities, ‘‘ there is an absolute surfeit 
of facts of the dullest and most forbidding character,’’ but the 
need for a handbook of information on it “ has been admirably 
and definitely filled ’’ by this book. 


The Eotvés Torsion Balance. (L. Oertling Ltd. 21s 


This little book is a notable addition to the literature of the 
torsion balance. During the last three years a number of 
articles on the subject have appeared in England and these, 
with the addition of the present work, form a concise and com- 
plete study of the balance. 
balance, and its application to the investigation of local 
gravitational fields, by Captain H. Shaw and Mr. E. Lancaster- 
Jones, were published in the Proceedings of the Physical Society 
of London, 35, 15th April and 15th June, 1923, which gave the 
theory of the balance, and described the visual reading instrument 
in the possession of the Science Museum, together with a number 
of experiments carried out with it. An article on the application 
of this balance to the location of minerals, by the same authors, 
appearing in the Mining Magazine, January and February, 1925, 
described a number of surveys, carried out by various observers 
in all parts of the world, to investigate specific mining problems ; 
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and a contribution on oil-finding by geophysical methods, 
by W. H. Fordham, in the Journal of the Institution of Petroleum 
Technologists, October, gave the theory of terrain and 
topographical corrections and subterranean effects 


The present book, printed in large type and strongly bound, 


1925, 


is eminently suited as a practical work of reference on the 
subject, and gives clear explanations how to manipulate the 
balance, carry out Wisely, 
considerable stress is laid on the limitations of the balance and 


surveys, and interpret results 


on the danger of using certain formulae without having a definite 
conception of their application ; it is pointed out, too, that in 
the interpretation of results, the advice of a mathematician 
with some experience of geophysics is not unfrequently essential 

Possibly the subject would have appeared less complicated 
and the 


if no reference had been made to “ curvature values,”’ 


measurement and interpretation of “ gradients of gravity ”’ 


were alone described. To the ordinary inquirer gradients are 
a fairly natural conception, while curvature values have no 
meaning, and it is doubtful if the latter are of practical value in 
the discovery of mineral deposits, though of great interest in 
H. F-. 


geodesv. 
The A.B.C. of Relativity. By BERTRAND Russet, F.R-S. 
Kegan Paul, Trubner, Trench & Co., Ltd 1s. 6d.) 


relativity is already formidable, but 


The 
it is a subject which attracts some of our finest minds. All 


bibliography of 


popular and non-mathematical explanations familiarize us 
with the idea that each observer is limited by the ascription of 
The 


are conscious that 


an objective validity to his subjective measurements 
author builds a clear picture for us, but we 
he is a philosopher not altogether unhappy as he muses over 
the wreckage of traditional physics. The philosophical conse- 
quences of relativity may be extremely important even if the 
practical effect is nil. Science when sure of itself is dogmatic, 
and a realization that even cardinal points of scientific taith 
mind. 


be modified humility of 


must leads to a preferable 
Delightfully written, the book will be valued by many who seek 
an interpretation of the general and special theory of relativity 


form other than the purely physical aspects. 


War Weather Vignettes. By PROFESSOR ALEXANDER MCADIE 
(Macmillan & Co., Ltd., New York). 


Five essays describing the influence of weather on wa: episodes 
form the matter of this book. They were originally printed 
in the Harvard Graduates’ Magazine, and it is not easy to see 
why they have been thought worth producing in volume form. 
There is no description of the very excellent meteorological 
service established by the end of the campaign, and the burden 
of the booklet is that weather is always an unknown and 
potentially hostile factor. The Spanish Armada is an earlies 
instance, but the episodes selected all relate to the last war 
and to the period before the United States participated. 


Introduction to Historical Geology. By W. J. MILLER, Professor 
of Geology, Smith College, U.S.A. (Chapman & Hall, Ltd. 
13s. 6d.). 

The second edition of this book has been reached in six 
years, and this perhaps indicates that the recent controversy on 
evolution in America has stirred up interest in the fundamental 
truths fof science. The rather than the purely 
palaeontological side of historical geology is stressed in this 
volume, and the scanty pages dealing with man at the end of 
the Quaternary period are exquisitely discreet. 


physical 


DISCOVERY 





A Dictionary of European Literature. By Lauriz Maanus. 
(Routledge. 25s.). 

A dictionary is not an easy work to review. It can be dipped 
into, but not read from cover to cover unless one suffers from 
Mr. Magnus has presented us with a condensed 
work of reference. The condensation is carried into typography, 
and abbreviations are irritating. ‘‘ Germs.” for Germans is 
bad. ‘‘ Teut’’ would have been more tactful. The use of the 
small letter ‘‘s” in ‘‘ sir WaJter Scott,” ‘‘ sir Sidney Lee,” isa 
consisent blemish and manifestly not due to excusable errors 
in proof reading as it occurs throughout the book. There are 
many mentions of quite obscure people, and a very noticeable 
disparity in the space accorded to nonentities. There are also 
omissions—Brillat-Savarin for one. The book will be valuable 
for its facts rather than for its author’s thumbnail sketches 
or interpretations of the influence of certain writers. As 
a ready-reference book it fills a gap. 


insomnia. 


By Horace G. DEEMING, Professor of 
(Chapman & Hall, 


General Chemistry. 
Chemistry, University of Nebraska. 
Ltd. 17s. 6d.). 


The second edition of this textbook has been largely re- 
modelled. Organic chemistry has been allotted less space, 
and there is a greater tendency to illustrate from industrial 
processes rather than from laboratory experiment. The book 
covers an exceptionally wide scope. 


The Facts of Psychic Science and Philosophy. Collated and 

discussed by A. CAMPBELL Hots (Author of “ Practical 

Shipbuilding ’’) (Kegan Paul, Trubner, Trench & Co., Ltd. 
25s. net). 

This is a collection of all the dubious matter on which the 
cult and business of Spiritualism is based. The author believes 
in it himself, but there is little in the book which is likely to 
convince others. The “‘ facts’’ are the usual narratives of 
wonders said to have occurred but which cannot be scientifically 


demonstrated. 2 


Practical Physiological Chemistry. By S. W. Core, M.A. 


(W. Heffers & Sons, Ltd. 16s.). 


The new and seventh edition of Professor Sydney Cole’s 
standard work on bio-chemical practice has been enlarged and 
brought up to date in a most successful manner. New chapters 
on blood analysis methods, biological oxidations and reductions 
and fresh methods of Ph determination are incorporated. Recent 
work is concisely and authoritatively presented, and the book 
is a work of reference as well as a manual. Precision and 
simplicity distinguish the examples and laboratory directions ; 
the appendices are useful and practical. 


The Heavens. By J. H. FABRE. 15S.). 


Even Mr. Fabre’s charm fails to make this book interesting for 
The same type of book written in direct 
work, 


(T. Fisher Unwin, Ltd. 


the general reader. 
English is better for educational or self-instructional 
and if there ever was any literary magic in the original it has 
not survived translation. 


The World in the Past. (Frederick 


Warne «& Co. Ltd. 


By B. WEBSTER SMITH. 
Los. 6d.) 

This is a pocket-sized historical geology, extremely well written 
and beautifully illustrated. It is popular in treatment, yet 
thoroughly sound and will appeal to the layman with a taste 
for geology, fossil-hunting, or even those who like to build up 
in their mind the story of our world’s evolution. 
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